RAILWAY 
ENGINEERING 


_AND MAINTENANCE OF WAY ___ 


MAY, 1909 

















FOR SATISFACTORY SERVICE 


STEEL CARS, BRIDGES 


and All Exposed Railway Work 
WADSWORTH-HOWLAND CO., Chicago 


RODGER BALLAST GAR CO,°°" care fas 


sex 


LARCEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES 

















EAST WORKS t ——————TWO SEPARATE PLANTS s WEST WORKS 
_ New Freight and Passenger Cars | Rebuilt Coaches, Cars, Engines 


HICKS LOCOMOTIVE & CAR WORKS 


GENERAL OFFICES SALES DEPARTMENT 
Jhicag sights, Il Fisher Building 
Chicago Heights, Ill Chicare, It 











K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


ASBESTOS GORRUGATED ROOFING 


and SHEATHING 


No.X ‘ Vil - 
No Paint. No Rust. bnmaee Waterproof, Everlasting Gar-Mover 
Asbestos “Century” Sheathing © Shingles| | tai, sod supersies'all others wherever 
Try an “ATLAS,” it will pay for Itself in 


- nsistnaceees aah cee 
Franklin Nig. Co. The Appleton Car-Mover Co. 


C.J.S. Mitver, Pres. Franklin, Pa. Appleton, Wis., U. S. A. 
snicemeneiactattatinttittatatatal aii 


R TRACK 
THE HANNA MFG. 60, = Ri L a When Writing to Advertisers 
High-Grade = aint save Please Mention The 


n _rements we queda A ” 
180 River $t., Troy. N.Y. E : on EE Railway Engineering 


I justrated ( ata'ogue on application. 






































LIGHT LOCOMOTIVES 


For all Classes of Service 


VULCAN IRON WORKS 


WILKES BARRE, PA. 





ee 











RAILWAY ENGINEERING AND MAINTENANCE OF WAY 








TRUCKS BOLSTERS = UNDERFRAMES ~— STEEL CARS TANK CARS 









ies 
db 


OHN H.HEAL.D & CO 


LYNE 








8000 Gallon Capacity Built for JOHN H. HEALD & CO. 40 Ton Trucks 


BEE TPANY 


axLE GO 
General Offices and Works, Davenport, Iowa 


‘“‘The Car Builders’’ 
T. LOUIS NEW YORK CITY 








CHICAGO S 
















The Abernathy Steel Surface Cattle Guard 


(aL ae ger - ._ | Made in four sections. 





a —. - Pee 
es = s zy cals ge ia 






eno 25%, ! Ete, ge Each section weighs 75 
| - lbs. Interchangeable; 
can be placed close 
to rail--Track ties form 
its only foundation. 


No special instructions 





necessary for placing. 





5 ¢ “3 
xe Sta “ 
ry Rane 2 RAS 


STANDARD CATTLE GUARD CO., Birmingham, Ala. 




























leo || Ol wry 











RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


Railway Engineering 


and Maintenance of Way 








PUBLISHED BY 


BUYERS’ INDEX COMPANY 





Se 





NORMAN F. REHM, Editor 








BRUCE V. CRANDALL, Editor 








OFFICE OF PUBLICATION: Security Building, Cor. Madison St. and Fifth Ave., CHICAGO Telephone Main 3185 

















THE MONTH OF JUNE 


q “Business is better.” Every railroad man will tell you this:month. 
Ask them when you will get another order, either a few of them by 


word of mouth or many of them through advertising. 


TRACK STANDARDS 





@ In connection with this paper we are publishing a new book, Track 


Standards, which you should know about. It will be sold in combi- 





nation with a year’s subscription to Railway Engineering, the monthly 


i engineering paper of the West. 

“ PROGRESS 

‘5 @ The communications, which are published in this paper, have a 
" tendency to keep its readers up-to-date in methods of construction 
e 


and maintenance. Readers should teil their friends to become sub- 
scribers when they find the paper has aroused new interest in their 


work and promoted progress in their methods. 
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CLASSIFIED INDEX 


Contractor’s Locomotives. 
Vuican lron Works, Wilkes-Barre, Pa. 


OF ADVERTISERS wAgreon age Louis, Mo. 


Anti Rall Creeper. 

Adreon & Co., St. Louis. 
Asbestos Products. Ali kinds. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 

Franklin Mfg. Co., Franklin, Pa. 
Asphalt. 

Standard Asphalt & Rubber Co., Chicago. 
Asphalt Roofing. 

towell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. 

yf Mfg. .. The Philip, Jersey City, 


Ballast Cars. 
Rodger Ballast Car Co., Chicago. 
Ballast Piacing Device. 
Adreon & Co., St. Louis. 
Rodger Ballast Car Co., Chicago. 
Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 
Rodger Ballast Car Co., Chicago. 
Battery Chutes. 
— Foundry & Mfg. Co., Chicago. 
elis 
Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 
Adreon & Co., St. Louis. 
Blocks and Tackles. 
Patterson Co., W. W., Pittsburg, Pa. 
Biue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
Boarding Camps. 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Books. 
Audel & Co., Theo., New York. 
Wiley, John & Sons, New York. 
Bridge Paint. 
Acme White Lead & Color Co., Detroit, 


rabs. 

McKeown, H. J.. Cincinnati, O. 
Crossing Bells. 

Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 

Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 

Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 


McKeown, H. J., Cincinnati, O. 
Culvert Pipe Clay. 
Evens e Peon Fire Brick Co., St. 


Louis, Mo. 
Culvert Pipe—Reinforced Concrete. 
Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 
Kolesh & Co., New York. 
Dredges. 
Atlantic Equipment Co., New York. 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 
Electric Crossing Bells. ’ 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 
Engines, Steam or Gasoline, for Concrete 
Mixers. 


Chicago Concrete Machinery Co., Chicago. 


Engines, Hoisting. 

McKeown, H. J., Cincinnati, O. 
Excavating Machinery. 

Atlantic Equipment Co., New York. 
Expanded Metal. 

Merritt & Co., Philadelphia, Pa. 
Extension Bells. 

Schwarze Electric Co., Adrian, Mich. 


Fire Proof Paint. 


Detroit Graphite Mfg. Co., Detroit. 


Forges, Portable. 


Railway Supply Co., St. Louis. 


Forgings . 


Cleveland City Forge & Iron Co., Cleve- 
land 


er Cincinnati, 0. Frogs and Crossings. 


Carey Mfg. Co., The Philip, 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 
Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 
Bullding Felts and Papers. 
Franklin Mfg. Co., Franklin, Pa. 
Cars. 
Torbert, A. C. & Co., Chicago. 
Cars Ballast. 
Rodgers Ballast Car Co., Chicago. 
Cars Dump. 
Rodgers Ballast Car Co., Chicago. 
Cars Rebuilt. 
Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 
Car Replacers. 
Buda Foundry & Mfg. Co., Chicago. 
Cars, Second Hand. 
Atlantic Equipment Co., New York. 
Cast Iron Pipe. 
Yale, Julian L. & Co., Chicago. 
Cattleguards. 
Adreon & Co., St. Louis, Mo. 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
— Cattle Guard Co., Birmingham, 
Ala. 
Chains. 
Adreon & Co., St. Louis, Mo. 
Patterson Co., W. W., Pittsburg, Pa. 
Chimney Cast Iron. 
Dickinson, Paul, Chicago. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh & Co., New York. 
Concrete Mixers, 
Chicago Concrete Machinery Co., Chicago. 
Conduits—Reinforced Concrete, 
— Concrete Pipe Co., Jackson, 


cn. 
Contractors’ Equipment and Supplies. 

Adreon’& Co., St. Louis. 

Atlantic Equipment Co., New York. 

Chicago Concrete Machinery Co., Chicago. 

McKeown, H. J., Cincinnati, O. 

Porter, H. K., Co., Pittsburg. 

Railway Boarding Camp & Catering Co., 

Moline, Tl. 

Railway Supply Co., St. Louis. 

Rodgers Ballast Car Co., Chicago. 
Contractors Light. 

Wells Light Mfg. Co., New York. 


Buda Foundry & Mfg. Co., Chicago. 
— Switch & Frog Co., Spring- 
e 


Gas Engines. 


Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery Co., Chicago. 


Gaskets. 


McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 


Gasoline Engines for Concrete Mixers. 


Chicago Concrete Machinery Co., Chicago. 


Gates, Railroad Crossing. 


Buda Foundry & Mfg. Co., Chicago. 


Graphite. 


Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 


Graphite Paint. 


Wadsworth-Howland Co., Chicago. 


Hand Cars. 


Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis, 


Hand Rail Paint. 


Wadsworth-Howland Co., Chicago. 


Hoisting Engines. 


McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 


Inspection Cars. 


Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 


Instruments, Engineering and Surveying. 


Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 


Insulating Gums, 


Standard Asphalt & Rubber Co., Chicago. 


Jacks. 


Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York, 

Duff Mfg. Co., Allegheny, Pa. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 


Jacks, Hydraulic. 


Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 


Journal Box Brasses. 


Adreon & Co.. St. Louis, Mo. 


Journal Box Lids. 


Adreon & Co., St. Louis, Ma. 


Journal Box Wedges. 


Adreon & Co., St. Louis, Mo. 


Lamps & Lanterns, 


Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 


Light, Locomotive (See Locomotive Con- 


tractors.) 























Track 
Standards 


A new book full of 


usefull up-to-date 
information. 
Profusely Illustrated. 


Chapter 1, 
ROADWAY 
Chapter 2, 
TIES 
Chapter 3, 
RAIL 
Chapter 4, 
RAIL JOINTS 

















Chapter 5, 
RIGID AND SPRING 
RAIL FROGS 


Chapter 6, 
SWITCHES, TURN- 
OUTS, Etc. 
Chapter 7, 
TIE PLATES 
Chapter 8, 
CATTLE GUARDS, 
FENCES, SIGNS, Etc. 
Chapter 9, 
DERAILS, RAIL 
CHAIRS, Etc. 
Chapter 10, 
TOOLS and SUPPLIES 








For special offer on this 
book, address 


Railway Engineering 
SECURITY BLDG., 


CHICAGO 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 

Lights, Contractors. 

Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal, 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’. 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Locomotives, Second Hand. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Logging Cars. 

Buda Foundry & Mfg. Co., ee 

Railway Supply Co., St. Louis 
Lubricants (Graphite). 

Dixon, Joseph, Crucible Co., Jersey City, 

N. J 


Mastics. 
Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Mineral Rubber. 
Standard Asphalt & Rubber Co., Chicago. 
Nut Locks. 
American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 
Spencer Otis Co., Chicago. 
Oil Tanks. . 
, Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit. 
Devoe, F. W., & Co., New York. 
Perforated Metal. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis 
= Joseph, Crucible Co., Jersey City, 


Sherwin-Williams Co., Cleveland, 0. 
St. Louis Surfacer & Paint Co., St. Louis, 


Mo. 
Wadsworth-Howland Co., Chicago. 
Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 
Standard Asphalt & Rubber Co., Chicago. 
Pile Driving Engines. 
McKeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 
Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 
Standard Asphalt Rubber Co., Chicago. 
Pipe Joint Paste. 
Detroit Graphite Mfg. Co., Detroit. 
Pneumatic Crossing Gates (See Gates Rall- 
road Crossing.) 
Pneumatic Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Pumps. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Pumps, Boiler Test. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Rall Benders. 
Adreon & Co., St. Lou 
Buda Foundry & Mfg. 7. Chicago. 
Spencer Otis Co., Chicago. 
Rail Braces. 
Adreon & Co., St. Louts. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Railway Supply Co., St. Louis. 
Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
a 7 Switch & Frog Co., Spring- 


eld, O. 
McInnes Steel Co., Corry, Pa. 
Railway Supply Co., St. Louis. 

Rail Joints. 

Snow, J. H., Indianapolis, Ind. 

Rail Saw. 

Adreon & Co., St. Louis. 

*Rallroad Equipment and Supplies. 
Atlantic ne Co., New York. 
Buda Founiry & Mfg. ‘Co., Chicago. 
a pals Bwiteh & Frog Co., Spring- 

2 





The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, ouput adapted for work in heavy 
R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 
Piling, etc. We also make machines for Mineral Prospecting for Gold and 
Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for ali depths. 


OUR & CATALOGS COVER THE FIELD. 
KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 














A. DO. DOTY, CG. E., Manager Established 1900 


THE 


NEW YORK ENGINEERING AGENCY 


35 WARREN STREET, : NEW YORK CITY 


High Grade Technical Men Furnished 











] Patent 
WN'S seisa 
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On Hand Cars, for 
Grinding Tools 
All Kinds 
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Dealers in everything used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY co. Nos. 7 and 9, North Third St. 


EXCLUSIVE MANUFACTURERS 








J. A, McGREW, Pres. H. D. BRUNING, V. Pres. and Mgr. P. C. CALDWELL, See. and Treas. 


She NATIONAL ENGINEERING CO. 
(Inc.) 
Architects, Engineers, and Constructors. Consultation Expert Reports. 
COLUMBUS, OHIO 
Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations. 











Railway Engineering 
ONE YEAR—ONE DOLLAR 


SPECIAL OFFER 


In connection with our new book 


TRACK STANDARDS 
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P CLASSIFIED INDEX OF ADVERTISERS Shutters, Rolling Steel. Tie Plates. 
(CONTINUED) Adreon & Co., St. Louis, Mo, Adreon & Co., St. Louis, Mo. 
ieee ea Columbus Steel Rolling Shutter Co., Co- Spencer Otis Co., Chicago. 
Hicks Locomotive & Car Works, Chicago. lumbus, O. Telephone Extension Bells. 
Rails (New.) Signal Lamps. Schwarze Electric Co., Adrian, Mich. 
Atlantic Equipment Co., New York. Adreon & Co., St. Louis, Mo. Ties, Steel. 
Rails (Second Hand.) Railway Supply Co., St. Louis. Galt, Thomas A., Sterling, . Ill. 
Atlantic Equipment Co., New York. Signals. Tool Steel. 
Hicks Locomotive & Car Works, Chicago. Adreon & Co., St. Louis, Mo. McInnes Steel Co., Corry, Pa. 
Railroad Coatings. Slide Rules. Track Drills. 
Standard Asphalt & Rubber Co., Chicago. Kolesch & Co., New York. Buda Foundry & Mfg. Co., Chicago. 
Railway Equipment and Supplies. Smoke Jacks. Baldwin Steel Co., New York. 
Railway Supply Co., St. Louis. Dickinson, Paul, Chicago. McInnes_ Steel Co., Corry, Pa. 
Railways Supplies, General. Stand Pipes. Millers-Falls Co., New York. 
Buda Foundry & Mfg. Co., Chicago. Adreon & Co., St. Louis, Mo. Reed Co., Francis, Worcester, Mass, 
Railway Supply Co., St. Louis. Station Paint. Track Gauges and Level. 
Replacers, Car, and Engines. Wadsworth-Howland Co., Chicago. Buda ila sen & Mfg. Co., Chicago. 
: Railway Supply Co., St. Louis. 
Adreon & Co., St. Louis, Mo. Steam Shovels. Track Jacks (See Jack 
Rolling Steel Doors and Shutters. Atlantic Equipment Co., New York. FOE SS eee CU? 
Adreon & Co., St. Louis, Mo. Torbert, A. C. & Co., Chicago. Track Laying Machinery. 
Rolling Stock. Steel for Track Drills and Tools. D. I. Holman Track Layer Co., Chicago. 
Atlantic Equipment Co., New York. McInnes Steel Co., Corry, Pa. —_ we — 
Hicks, F. M., & Co., Chicago. teel Ties. reon 0., ouis. 
a : oe Buda Foundry & Mfg. Co., Chicago. 


Galt, Thomas A., Sterling, Ill. 


Roof Paint. 
Bird, F. W. & Son, East Walpole, Mass. Stock Guards. Track Materials. 
Carey Mfg. Co., The Philip, Cincinnati, O. Johnson Co., W. P., Chicago. Indianapolis Switch & Frog Co., Spring- 
Stowell Mfg. Co., Jersey City, N. J. Standard Cattle Guard Co., Birmingham, field, 
Roofing. Ala. Track Tools. 
Bird, F. W. & Son, E. Walpole, Mass. Stoves. ; Adreon & Co., St. Louis. 
Stowell Mfg. Co., Jersey City, N. J. Pir ey 2 ee Co., Chicago. Buda Foundry & Mfg. Co., Chicago. 
Roofing Materials. ructural tron Faints, : Turnbuckies, 
+ A °, Carey Mfg. Co., The Philip, Cincinnati, O. 1 ] Iron Co., Cleve- 
mandard Asphalt & Rubber Co., Chicago St. Louis Surfacer & Paint Co., St. Louis. oS ae ee . ss 
Rovfing Materials, Asbestos. Wadsworth-Howland Co., Chicago. whaciiiaain 
Franklin Mfg. Co., Franklin, Pa. Surveying Instruments. eer W.. & Co. New York 
Roofing Slates and Shingles, Asbestos. Hanna Mfg. Co., Troy, N. Y. Wik se : 
Franklin Mfg. Co., Franklin, Pa. Kolesch & Co., New York. Velocipedes, Railway. 
Safety Gates. Switch Indicator Bells. ; Railway Supply Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. Schwarze Electric Co., Adrian, Mich. Water Columns. 
i Switches and Switch Stands. American Valve & Meter Co., Cincinnati. 
Sand Driers. rere Buda Foundry & Mfg. Co., Chicago. Water Proofing. 
Parkhurst & Wilkinson, Chicago. Indianapolis Switch & Frog Co., Spring- Standard Asphalt & Rubber Co., Chicago. 
Scales. field, O. Water Softenfng Apparatus. 
Buda Foundry & Mfg. Co., Chicago. Tackle Blocks. Kennicott Water Softener Co., Chicago. 
Second Hand Equipment. Patterson Co., W. W., Pittsburg, Pa. Water Tanks. 
Atlantic Equipment Co., New York. Tanks and Tank Fixtures. Adreon & Co., St. Louis. 
Hicks Locomotive & Car Works, Chicago. American Valve & Meter Co., Cincinnati. Railway Supply Co., St. Louis. 
Sheathing, Asbestos. Otto Gas Engine Works, Chicago. Wire Rope. 
Franklin Mfg. Co., Franklin, Pa. Jackson Tool & Shovel Co., Montpelier, Railway Supply Co., St. Louis. 
Shovels. Ind. : Wrecking Cars. 
Jackson Tool & Shovel Co., Montpelier,  Millers-Falls Co., New York. Buda Foundry & Mfg. Co., Chicago. 
Ind. Railway Supply Co.. St. Louis. Wrecking Frogs. 
Railway Supply Co., St. Louis. Walters & Okell, Ft. Madison, Ia. Railway Supply Co., St. Louis. 





THE BOWSER SYSTEM OF OIL STORAGE 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
gy ae 7 adopted by over twenty rail- 
Fx a road systems. For that reason 
it is recognized as 


























THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 






| Bowser equipments have 
BOWSER SIGNAL TOWER INSTALLATION been installed and are in suc- 
cessful operation in oil houses, 
















store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 









S. F. BOWSER @ CO.,, inc. 
FORT WAYNE, INDIANA 
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This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and has been writ- 
ten about the best and most representative railway shops in this country. Every 
large shop having up-to-date and valuable features, is described. Many of these 
shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infor- 
mation in regard to each of the big railway shops butalso gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 


| |T_CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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RODGER BALLAST HART CONVERTIBLE CAR 


a ind 4 = OF Vac) Ol 
_ CONSTRUCTION 
& BALLAST (AR 


| GENERAL FREIGHT 
BUILT OF 30 TO 60 TONS 


CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 


DUMP TO SIDE DUMP OR 
VICE-VERSA “IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANDS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
TICABILITY. 





Universal Cast Iron Pipe 


Patented Uctober 28, 1902 


SECTIONAL VIEW OF JOINT 











A straight taper joint, machined but not ground. 

No lead or other packing material required. 

Practically perfect electrical continuity at joints, thus 
insuring protection from electrolysis. 


MADE BY 


CENTRAL FOUNDRY CO. 
New York City 


Julian L. Yale & Co. 


Agents for Railway Trade 


Telephone Harrison 1211 
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RODGER BAL LAST — CO. exnnenesrance 





Send for an attrac- 
tive collection of 
half tone engrav- 
ings showing promi- 
nent bridges _paint- 
ed with 


Superior 
Graphite 
Paint 


Detroit Graphite Mfg. Co., 


DETROIT, MICH. 


























Railway Exchange CHICAGO, III, 








Track Laying by Machinery 
Simple—Rapid—Economical 

D. F. HOLMAN RAILWAY TRACK LAYER CO. 
1105 Ellsworth Bldg, Chicago 
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| with office at Newton, Kan. 
been on a leave of absence, has been appointed road- 
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Mr. James Carmack has been appointed supervisor of 
signals of the Northern Pacific, with office at Seattle, 
Wash. 

Mr. C. B. Keiser has been appointed the master me- 
chanic of the Pennsylvania Tunnel & Terminal, with 
office at New York. 

Mr. C. I. Leiper has been appointed supervisor otf track 
of the Pennsylvania Tunnel & Terminal, with office at 
New York. 

Mr. James MacMartin, chief engineer of the Delaware 
& Hudson, has resigned to go into business for himself. 

Mr. George C. Koons, supervisor of the Pennsylvania, 
has been appointed engineer of the Cumberland Valley, 
with office at Chambersburg, Pa., succeeding Mr. T. J. 
Brereton, resigned. . 

Mr. L. L. Dawson has been appointed superintendent 
of motive power of the Ft. Worth & Denver City. 

Mr. T. H. Croswell, principal assistant engineer of 
the Northern Pacific, has been appointed chief engineer 
of the Spokane, Portland & Seattle and the Astoria & 
Colymbia River, with office at Portland, Ore. 

Mr. W. J. Hill, general foreman of the Atchison, To- 
peka & Santa Fe, has been appointed master mechanic of 
the Oklahoma division, with office at Arkansas City, 
Kan., succeeding Mr. J. T. Lendrum, transferred. 

Mr. W. F. Ackerman has been appointed shop superin- 
tendent of the Havelock shops of the Chicago, Burling- 
ton & Quincy, with office at Lincoln, Neb., succeeding 
Mr. F. Kroehler, assigned to other duties. 

Mr. H. E. Billman, roadmaster of the St. Louis, Iron 
Mountain & Southern, has been appointed assistant di- 
vision engineer of the Southern Kansas divsion, with 
office at Coffeyville, Kan. Mr. Wade Ray suceeds Mr. 
Billman, with office at Wichita, Kan. 

Mr. Augustus Mordecai, recently engaged in making 


a valuation of the physical property of the New York, 


New Haven & Hartford, and previous to that engineer 
of maintenance of way of the Erie, has opened an office 
at 1828 Citizens building, Cleveland, Ohio, as consulting 
and constructing engineer. 

Mr. T. J. Raycroft, general foreman of the Chicago, 


| Burlington & Quincy, has been appointed the master me- 
| chanic of the Sterling division, with office at Sterling 


Colo., succeeding Mr. E. D. Andrews, transferred. 

Mr. M. C. Blanchard, acting roadmaster of the Atchi- 
son, Topeka & Santa Fe, has been appointed roadmaster, 
Mr. L. Bradley, who has 


master of the M. & M. and Little River districts, suc- 
ceeding Mr. F. Powers, acting roadmaster, assigned to 
other duties. The headquarters of Roadmaster William 


Eglinton have been moved from Arkansas City, Kan., to 
Mulvane. 





The office of Mr. W. H. Eliott, signal engineer of the 
New York Central & Hudson River, has been moved 
from New York to Albany, N. Y. 

Mr. A. Shields, master mechanic of the Canadian 
Northern, has been appointed also master mechanic of 
the Duluth, Rainy Lake & Winnipeg. 

Mr. H. McConkey, superintendent of telegraph main- 
tenance of the Canadian Northern, has been appointed 
also superintendent of telegraph maintenance of the Du- 
luth, Rainy Lake & Winnipeg. 

Mr. J. G. Hopkins has been appointed assistant super- 
visor of Division 10% of the Western Pennsylvania di- 
vision of the Pittsburg divison of the Pennsylvania, 
succeeding Mr. H. R. Catlin, promoted. 

Mr. J. C. Meredith, engineer of the Florida East Coast 
Ry., died at Miami, Fla., on April 20. 

Mr. R. G. Kenly, formerly engineer of maintenance 
of way, Lehigh Valley, has been appointed chief engi- 
neer of Minneapolis & St. Louis and the Iowa Central. 

Mr. S. B. Clement, assistant chief engineer of the 
Temiskaming & Northern Ontario, has been appointed 
chief engineer, with headquarters at North Bay, Ont. 
Mr. Clement succeeds Mr. G. A. McCarthy, who has re- 
signed to enter private business. 

Mr. T. H. Croswell has been appointed chief engineer 
of the Spokane, Portland & Seattle, with headquarters at 
Portland, Ore. Mr. Croswell was at one time chief 
assistant engineer of the Northern Pacific at Spokane. 


Mr. J. V. Nubert, division engineer of the New York 
Central & Hudson River at Syracuse, N. Y., has been 
appointed chief engineer of the maintenance department 
at New York. Mr. W. Murray, roadmaster at Canan- 
daigua, has been appointed to succeed Mr. Nubert and 
Mr. McGarvey, assistant roadmaster at Rochester, will 
succeed Mr. Murray. 

Mr. A. B. Vaughan, mechanical foreman of the Lex- 
ington, Ky., shops of the Louisville & Nashville, has re- 
tired after 50 years of continuous service with the com- 
pany. He is the second oldest employee connected with 
the system. Mr. W. B. Blue, engine inspector, will suc- 
ceed Mr. Vaughan. 

Mr. James Bleasdale, of Wilmerding, foreman of de- 
partment D, of the Westinghouse Air Brake Co., has 
resigned to accept a position with the motive power de- 
partment of the Baltimore & Ohio. 

Mr. J. A. Shannahan, formerly supervisor of bridges 
and buildings for the San Pedro, Los Angeles & Salt 
Lake, has been appointed division engineer in charge of 
the new shops, roundhouse and other railroad buildings 
to be erected at Las Vegas, Nev. 

Mr. J. M. Meade, engineer of the Eastern Grand di- 
vision of the Atchison, Topeka & Santa Fe, has been 
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appointed Engineer Eastern Lines, with office at Topeka, 
Kan. Mr. F. M. Bisbee, engineer of the Western Grand 
division, has been appointed Engineer Western Lines, 
with office at La Junta, Colo. The office of engineer of 
the Central Grand division at Newton, Kan., held by 
Mr. W. H. These changes are 


made on account of the recent division of the Santa Fe 


Earl, has been abolished. 


into two territories. 
The Minneapolis, St. Paul & Sault Ste Marie, having 
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leased the Wisconsin Central, will hereafter operate that 
road as a part of its system, to be known as the Chicago 
division. The following is a list of the engineering of- 
ficers: General Mechanical Superintendent, Mr. Theo- 
dore A. Foque, formerly mechanical superintendent of 
the Soo Line; Mechanical Superintendent, Chicago di- 
vision, with office at Fond du Lac, Wis., Mr. A. R. Kipp 
formerly superintendent of motive power and cars of the 
Wisconsin Central; Chief Engineer, Mr. Thomas Greene 





Locomotive and Car Shops, Spirit Lake, Idaho 
Idaho & Washington Northern Railroad 


So much consideration has been devoted in the past to 
the very large locomotive shops, that the subject of 
arrangement and equipment of terminal facilities in 
smaller units has been rather neglected. A good example 
of the latter type of shop is found at Spirit Lake, Idaho, 
on the Idaho & Washington R. R. Here, the modern 
practice of compact arrangement, with room for exten- 
sion, crane service for erecting and machine shops, facili- 
ties for stripping and erecting the heaviest locomotives 
and convenience in handling material have been carried 
out with such modifications as are demanded by the re- 
duced size of the plant. 


These shops are planned to handle all repairs to the 
equipment of the railroad not only as at present con- 
structed but also for the extensions now being made. 

In the general arrangement of buildings the round- 
house and the facilities for turning engines naturally took 
precedence; and, as the shops are placed between the 
main line of the railroad and a hillside, the location of 
the main buildings on one side of a straight lead to the 
roundhouse was decided to be the most advantageous. 


The roundhouse has a clear depth of 90 ft. inside of the 
walls. It has, at present, 9 stalls, and is located so as to 
allow extension to the full circle of 44. The outer wall is 
of brick resting on a concrete foundation, and the roof 
is of wooden construction resting on posts. The windows 
are set at the rather unusual height of 5 ft. above the 
floor and are carried up to the roof, making the outer 
wall in effect, a series of brick pilasters with a glass 


filling. By the installation of an additional 100 sq. ft. of 
glass per stall, over the doors along the inner wall of the 
roundhouse, the natural lighting over the whole house i: 
made exceptionally uniform; and affords a pleasing con- 
trast to the condition, sc often occurring in roundhouses, 
where torch light at midday is a necessity for any work 
back of the cylinders of the locomotives. 

A concrete floor, slightly sloped to drain into concrete 
engine pits, permits the house to be kept clean with a 
minimum of expense, and obviates the enormous amount 
of labor often expended in trucking heavy pieces to and 
from engines over a cinder or dirt floor. Work benches 
containing lockers are provided between the stalls at the 
outer row of posts, giving a clear passage way around 
the house along the outer wall. The usual drop pits for 
drivers and truck wheels are provided, and are fitted 
respectively with hydraulic and pneumatic drop pit jacks. 

The roundhouse is equipped with a most complete sys- 
tem of protection against the consequences of runaway 
or carelessly handled engines. At the end of each round- 
house track, near the outer roundhouse wall, is a de- 
pressed stop to prevent engines from over-running the 
track and knocking out part of the house. By keeping 
the stop at rail level, injury to the pilot is avoided when 
a locomotive over-runs the rail. At a distance of 20 ft. 
from the turntable end of each roundhouse track is a de- 
rail, automatically operated by the turntable lock. Unless 
the lock, which is thrown by a lever at the side of the 
turntable, is in place and the turntable is in line with the 
track the derail prevents a locomotive from coming within 
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Bird’s-Eye View of the Idaho & Washington Northern Railroad Shops. 
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Layout of Shops, Idaho & Washington Northern Railroad. 


20 ft. of the turntable pit. On the lead tracks from the 
main line to the turntable this distance is increased to 50 
ft. Anyone who has had the experience of getting a 
large engine out of a turntable pit can appreciate the 
value of this device. 

Provision for handling heavy pieces and driving wheels 
direct from the roundhouse to the machine shop is made 
by extending one of the roundhouse tracks through the 
outer wall and connecting it to the track which runs 
through the machine shop. This is, unfortunately, a fea- 
ture which is often omitted in shop arrangements. The 
fan and radiators for the indirect heating system are 
located in a small building adjoining the outer walls of 
the roundhouse, and the hot air is delivered through 
underground ducts into the engine pits. 

On the approach tracks to the roundhouse is a coal 
trestle with ten 5-ton pockets, filled, by gravity, from a 
storage space above them. It is equipped with a motor- 
driven hoist for pulling loaded cars up the 19 per cent 
incline and has a total capacity of about 175 tons of coal. 
At one end of the coal trestle is the sand-house and green 
sand bin. The sand is dried in a sand stove and then 
raised by compressed air into an elevated dry-sand bin 
having a capacity for 10 cu. yds. of dry sand. The dry 
sand is delivered to the locomotives by gravity. 

Between the trestle and the roundhouse are located the 
10-in. water crane, the cinder pit and the depressed track 
for loading cinders. The depressed track is constructed 
with concrete retaining walls, of which one is widened out 
into a shelf between the cinder pit and the depressed 
track, at the level of the cinder pit bottom. This fur- 
nishes a walk 4 ft. 3. ins. wide, for the men engaged in 
loading cinders or cleaning ash-pans, and obviates the 
necessity for a deep cinder pit or for men going under- 
neath the engines. For a cinder pit where the loading is 
done by hand, this materially facilitates loading. The 
rail between the walk and the cinder pit is carried on I- 
beams, supported at intervals of 7? ft. 5 ins. by con- 
crete piers. 


MACHINE AND ERECTING SHOP. 

West of the roundhouse approach tracks is the erect- 
ing and machine shop. This is a brick building 210x70 
ft. with concrete foundations, wooden roof trusses and 
concrete floor. The entire area of the building is served 
by a 10-ton, 3-motor, traveling electric crane, arranged 
so that it can be operated either from the cage, or by 
pendant cords extending to the floor. 

The erecting shop in the south end of the building has 
three longitudinal erecting pits, all served by one trans- 
verse drop pit with a 30-ton hydro-pneumatic transfer 
jack. When a locomotive enters the shop for overhaul- 
ing, the engine truck springs are blocked and the front 
pair of drivers are dropped, moved out between the pits. 
and taken away by the traveling crane. The engine is 
then moved forward so that each pair of drivers may be 
removed in succession, the last pair being removed after 
the rear end of the engine has been securely blocked. 
The engine truck may be removed by jacking up and 
blocking the front end; or dropping it as it passes over 
the drop pit, and supporting the front end of the engine 
on a special track under the cylinders. This method of 
de-wheeling an engine takes little time and labor, and 
does away with the dangerous and laborious jacking 
necessitated in wheeling and de-wheeling heavy modern 
locomotives where drop. pits or tables are not used. It 
also does away with the necessity for the moving about 
of partially stripped engines incident to the use of gal- 
lows frame or drop table in combination with a transfer 
table, and permits all the stripping to be done over the 
same pit on which the engine is erected. As the shop 
was designed to serve an equipment of approximately 50 
engines, the first cost of traveling electric cranes with 
capacity for the heaviest modern locomotives, or the 
combination of a drop table and transfer table, would 
have been prohibitive. 

The machine tools are located in the north end of this 
building and are arranged so that the small tools, driven 
by countershafts, are grouped along the east wall. The 
motor-driven tools are a 48-in. planer, 36-in. lathe, 51-in. 
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Interior of Roundhouse, I. 


boring mill, 60-in. half universal radial drill press, 79-in. 
driving wheel lathe with double wheel quartering at- 
tachments, and 400-ton hydraulic driving wheel press. 
The latter is set in a covered pit of such a depth that 
the ram stands above the floor at a height suitable for 
pressing on and off of car and truck wheels. By re- 
moving the pit cover, driving wheels may be handled in 
the press. The boring mill, which has a chuck on the 
table and is used for boring car wheels as well as for 
general work, is equipped with a jib crane and air hoist 
for handling work from the floor to the table. 

The small tools, which are driven from a line shaft 
hung from the east wall of the building, consist of an 
18-in. lathe, 24-in. shaper with concave attachment for 
slotting driving boxes and with index centers, 2-in. bolt 
cutter with lead screw for cutting staybolts, water tool 
grinder, double dry grinder, twist drill grinder, power 
hack saw, 34-in. high speed drill press and 4-in. pipe 
machine. The countershafts for these machines are 
supported by timbers carried on brackets on the east wall 
and are located so as to minimize the obstruction of light 
from the windows. A band saw and a single spindle 
wood borer have also been installed and are both driven 
by a single motor set on the floor. 

In the northeast corner of the machine shop is located 
the tool room enclosure. In part of this space, separated 
from the tool room proper by a railing, is installed a mo- 
tor-driven, two-stage air compressor, of 500 cu. ft. ca- 
pacity; and also the switchboard and a motor-generator 
set which supplies direct current for the variable speed 
motors driving machine tools and for the crane motors. 
The power for the shops is supplied by 3-phase, 440-volt, 
electric current, from an outside source; and to this fact 
is due the rather unusual location of the machinery. Since 
the operation of the air compressor is made automatic by 
means of an unloading device, and the motor generator 
set requires practically no attention, the services of an 
engineer are dispensed with, and the machinery is 
watched and cared for from the tool room. 

In the opposite corner of the north end of the building 
are located the radiators and the fan for the indirect 
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heating system; and over these, on an enclosed platform 
10 ft. above the floor, are the toilets and lavatories, and 
the metal lockers for the shop employes. 
BLACKSMITH SHOP. 

The blacksmith shop ocupies 65 ft. of the south end of 
a brick building parallel to and 38 ft. west of the ma- 
chine shop. The building is 97 ft. long by 40 ft. wide 
and has brick walls on concrete footings and a trussed 
wooden roof. The blacksmith shop equipment consists of 
one 1100-Ib. steam hammer, a single-ended motor-driven 
punch or shear, and three forges, one of them extra 
large. Space for additional forges and anvils is pro- 
vided. A 8-ton jib crane serves the hammer, the punch, 
and the large forge. Blast is furnished by a motor-driven 
pressure blower set in a covered pit and discharging into 
underground tile ducts. One corner of the building is 
used as a flue shop. It is equipped with a motor-driven 
flue cutter, an oil flue welding furnace, and a pneumatic 
flue welder. Space outside of the building has been pro- 
vided for a flue rattler. 

BOILER PLANT. 


Since electric power for the shops is furnished from 
an outside source, and electric drives are installed 
throughout, there is no necessity for a power house. How- 
ever, a steam boiler plant is installed for supplying steam 
for heating the various buildings and the coaches in the 
coach yard, for operating the steam hammer, and _ for 
blowing fires in the roundhouse. The boiler room occu- 
pies 32 ft. of the north end of the same building as the 
blacksmith shop and is separated from the latter by a 
brick wall. This location places the boilers approximately 
in the center of the group of shop buildings. The boiler 
plant consists of two 125-h. p. horizontal return tubular 
boilers which burn either coal or refuse slab wood. The 
firing floor is covered with brick; and a coal bin with 4 
capacity for one carload of coal is placed inside of the 


west wall of the room opposite the boilers, and is filled F 
direct from cars standing on a track alongside of the > 


building. All condensation from the heating systems, and 
the cooling water from the air compressor jacket, is 
drained into a concrete pump in the boiler room and re- 








turned to the boilers by an automatic feed pump and § 
receiver which may also be supplied with city water. Anf 





Interior of Paint Shop, Il. & W. N. R. R. 
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wooden roof. 





Interior, View, Machine and Erecting Shop, |. 
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injector has been installed for feeding the boilers in case 
of an emergency. 


STOREHOUSE AND OFFICE BUILDING. 


end, is a fireproof oil cellar. 
cellar are filled from the level of the storeroom floor, and 
‘the oil is distributed from a delivery counter, to the level 
of which the various kinds of oil are lifted by self-meas- 
uring pumps. 


The storehouse is a brick building 124x30 ft. with a 
wooden floor resting on concrete foundations, and a 
In the south end of the building are the 
offices of the mechanical department, and, at the north 
The metal oil tanks in this 


PAINT AND COACH SHOP. 


The storehouse platform extends all around the build- 
ing at the same level as the storehouse floor; or at the 
height of the average car door. 
building the platform is extended out 100 ft. from the 
building wall with the full width of 42 ft. 

This building is intended for general use in repairing, 
cleaning and painting passenger cars. 
and 45 ft. wide with two longitudinal tracks extending 
nearly the whole length of the building. 
of brick, resting on concrete foundations, and the roof is 
of wood and has longitudinal skylights extending along 
the center line to give ample light between the tracks. 
The floor is of concrete and is sloped in accordance with 
an underground system of drains in order to premit wash- 
ing of coach bodies and trucks. 
north end are sinks for washing the removable parts and 
the drying racks for sashes, doors, ventilators and seat 
Trussed planks resting an ladder horses are pro- 


vided for painting or repairing coach sides. 
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Cinder Pit, 1. 
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At the north end of the 


It is 108 ft. long 


The walls are 


Along the walls at the 






COACH AND FREIGHT CAR YARD. 





Owing to the ordinarily mild climate at Spirit Lake, 
the freight car repairs are made outside on tracks west 
of the blacksmith shop. A car repairman’s house, 40 ft. 
by 12 ft. is located alongside of the repair tracks, for 
housing tools and clothes. <A line of piping for com- 
pressed air is run along the tracks with hose connections 
for compressed air drills and hammers. The coach yard 
has two tracks between which are service boxes at in- 
tervals of 50 ft., containing steam, water and air connec- 
tions. Standard gauge industrial tracks are provided, 
for handling mounted wheels and transporting heavy ma- 
terial between the machine shop and repair tracks and the 
blacksmith shop. 

HEATING AND LIGHTING. 

The machine shop and roundhouse are heated by indi- 
rect heating systems. One 120-in. fan in the machine 
shop and one 130-in. fan in the roundhouse, deliver hot 
air through underground concrete and tile pipe ducts. The 
fans are motor driven. The storehouse and office build- 
ing, the car repairman’s house, and the coach and paint 
shop, are heated by direct radiation from steam coils. As 
the amount of exhaust steam from the shops is negli- 
gible, live steam is taken from the high pressure steam 
mains, through reducing valves, for use in the heating 
coils. 

The shop yards are lighted by a number of arc lamps, 
supported either on the buildings or on lighting poles 
distributed about the yard. The machine shop and the 
blacksmith shop are lighted by are lights. The natural 
lighting of the former shop was made a matter of special 
attention and the result due to the arrangement of win- 
dows and the absence of overhead obstructions is an 
endorsement of the design. The other buildings, in- 
cluding the roundhouse, are lighted by 
lights ; and, in all buildings, a number of outlet boxes for 


incandescent 


extension lamp cords are provided in addition to the sta- 
tionary lights. 
WATER SERVICE AND SEWERS. 


The high cost of cast iron pipe in this locality made the 








View of Cirder Pit, |. & W. N. R. R. 
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use of iron water mains undesirable; and, as the soil at 
the shops is a dry gravel, wooden water pipe was installed 
throughout the shop yards. Fire hydrants are arranged 
about the yard; and, in addition, two hose houses, each 
containing a hose reel on a truck and a supply of fire 
hose have been provided. In the interior of each building 
hose valves and reels of fire hose have been provided so 
that fires originating inside of the buildings may be prop- 
erly attacked. 

Owing to the fact that seepage through the soil is very 
rapid, the roundhouse, turntable and cinder pit drain into 
a dump pit. The sanitary sewers from the machine shop 
and storehouse are connected through a manhole to a 
city sewer running near the shops. 
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CONSTRUCTION. 

The preliminary work for the plans of the shops was 
taken up in May, 1908, and construction was begun the 
latter part of June. All buildings and equipment were 
turned over to the Railroad company, ready for operation, 
early in November, 1908. 

The shops were designed and built, and all the equip- 
ment was furnished and installed, including even all hand 
tools necessary to make the shops complete and ready for 
operation by Westinghouse, Church, Kerr & Co., engi- 
neers under the supervision of Mr. R. F. Blackwell, vice- 
president and general manager, and Mr. W. C. Smith 
chief engineer of the Idaho & Washington Northern 
Railroad. 





The Maintenance of Way Department 


Concerning Rail Orders 
Editor, RAILWAY ENGINEERING: 

We will admit for the sake of furthering the argu- 
ment that the roadmaster has been advised by his su- 
perior that he would be furnished with all the new 
rail he had asked for and that in addition a few extra 
miles had been ordered for him, his estimate being 
considered too conservative (only 60 miles). Another 
letter has advised him to put on all the help he needed 
and to pay whatever price he finds necessary to secure 
the best. 

The rolling mill has advised that the first lot will 
be rolled the first of next week and all that remains 
to be done is to unload and lay it. The mill will, of 
course, load it on flats which will come all in one lot 
with a car each of splices, spikes and bolts coupled 
in next to the rails. 

The superintendent has agreed to furnish a picked 
train crew for a work train running them around sev- 
eral others for their work. The mechanical depart- 
ment will furnish one of their very best engines as 
soon as it is learned that she is to be assigned to work 
train. Who would like to be the roadmaster? But 
wait; the alarm clock has just announced the fact that 
another day is here and that facts, not fanciful dreams, 
are in order. What has become of those twenty cars 
of rail rolled last week? A hurried glance through a 
big bunch of papers starting with his original estimate 
of 22 miles and continuing through four revisions 
which finally result in a concession of five and one-half 
miles, shows him that five cars have straggled into the 
yard in the last six days. A glance over the contents of 
the various trains west bound shows him there are 
two more coming on 67 and one in the local. The 
daily inquiry of “What can you find out about my 
rail?” is put to the car distributor, chief dispatcher and 
superintendent, each in his turn, and elicits the infor- 
mation that two have been set out at Ja and three at 
Fy, account bad order, and the balance are still unac- 
counted for. The work train ordered for that day 
has been canceled late the night before, on assurance 


that there would be no rail in, during the night, leav- 
ing the roadmaster free to go out for another day’s 
fishing of which he is so fond. 

Who would dare deny the fact that the roadmaster’s 
lot is a happy one? What's this? A message from 
the car accountant through the chief engineer asking 
why so many cars are being held loaded with rail, big 
gondolas being in demand for lake sand and coal 
shipments, and car service piling up. 

Explanations are not in order and so in the hope 
that the cars now on the road may reach their desti- 
nation, and with a silent prayer that the local will be 
handled carefully so that the rails wil! not be shifted 
and bad ordered by some eagle-eyed inspector, a work 
train is ordered for 5 a.m, the next day. Section men 
at various points are instructed to be on hand promptly 
for the third time, and our friend, the roadmaster, is 
wondering what he will find to do all day tomorrow. 
He finally decides to go out with the train and is up 
at 4 a. m. and down to the yard. 
arrival at the yard office that the train crew had just 
been called and that instead of a regular and experi- 
enced crew he would get an extra conductor, recently 
promoted, and one new brakeman. A _ grimy-faced, 
sleepy-eyed roundhouse man informs him that the 
5211 which has been standing around for two weeks, 
has been fixed up and ought to be ready in an hour 
or so, Finally, about 6:30, every means of further 
delaying the train having been exhausted, including 
switching the cars out of four different trains, the 
start is made. 

Section men to the number of 20 have been picked 
up, each gang being instructed as it boards the train. 
Each man wears a suit as he anticipates his hard day’s 
work of 9 hours which will net him $1.21. An en- 
couraging word is spoken to each and occasional ref- 
erence made to the big day’s work done last year, and 
a hope expressed that even the late start may be over- 
come by a little extra crowding. The noise of the 
train is easily distinguishable above the sound of ap- 
plause caused by the reference to crowding the work. 


He is informed on 
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Jackson Hill, the Waterloo of many a good engineer 
and engine, is at hand and a noticeable checking of 
the speed of the train is observed by all. At last, after 
a few mad and long drawn out exhausts, engine 5211 
lays down miserably. The blower (Heaven bless the 
man who invented it) is put into service and after a 
delay of some 12 or 15 minutes more our train is again 
on the move. The delay on the hill has made it neces- 
sary to goinat N.S. for No. 4, both engineer and con- 
ductor being afraid to go to the next station, as en- 
gine 5211 is leaking badly and time is too short. No. 
4 is 20 minutes late and the dispatcher is afraid of 
paralysis, so does not put out any time, preferring to 
put in his time checking up the last list of changes in 
officers, put out by the brakeman on tie extra list. At 
last the goal is reached, everybody discouraged and 
disheartened and no prospect of even a fair day’s work 
being accomplished, let alone a record breaker, unless 
it be for delays. Encouragement is missing and the 
work drags miserably till 5:30 p. m., which is quitting 
time. The engineer has injured one man through 
rough handling of the train brought on in an effort to 
put the old scrap, as he calls her, entirely out of busi- 
ness, while the conductor, through a feeling of discon- 
tent at his poor showing with his first day of train 
work, has barely averted injury to some one by giving 
careless signals to the engineer. A poor half day’s 
work has been accomplished at an expense represent- 
ing a day’s work. Who, will dare say to the operating 
department it was their fault in not giving the train 
all the show possible with other trains; or to the me- 
chanical department, it was theirs, in not furnishing a 
good engine, and yet it is so. How many poor days’ 
work have resulted from just this lack of interest in 
these two departments. When the matter of delays 
in minutes is compiled, it may not look so bad but the 
results are much more serious than the mere figures 
show. Why should a work train be ordinarily held in 
such contempt? It has an earning power as well as 
any train on the road, in many instances much greater 
in proportion to the expense than some of the regular 
trains, for which they are expected to get out of the 
way so quickly. Why cannot these two departments 
be made to see this and work in a little closer touch 
with the track department? Some of our readers please 
tell me why. I am much interested and think there 
are others. 

While this may not apply to the relaying of rails 
solely, it is one of the items of cost and will materially 
effect the general expense chargeable to you. This is 
the next in order after the nerve racking, head-ache 
producing arguments with your superior as to “your 
actual needs for the year” and after you have been 
almost convinced that you do not need any for 10 
years to come, leaving nothing for you to do but con- 
vince your foremen that such is realiy the case. 

Yours truly, 
Ohio. Roadmaster. 


’ 
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Gauging Track 
Editor, RAILWAY ENGINEERING: 

It is important that track be kept to as near gauge 
at all times as possible. We have our section gangs 
gauge as much of their track as they can during the 
winter months, weather permitting, so that when tie 
renewals are being made in the spring months, the new 
ties can be put to accurate gauge, without taking up 
too much of the trackman’s time during the busy sea- 
son. 

Track gauge to be placed at right angles to the 
track, shotter prongs of the gauge must be placed at 
the joints in track, laid broken jointed. 

When spikes are drawn, the spike holes are to be 
plugged by wooden plugs, which are furnished for 
that purpose. 

When track is found out of gauge it may be due to 
the fact that the rail has worn the tie so that the 
bearing of the rail is not parallel to the face of the tie. 
This is particularly liable to be the case on curves, 
and it is frequently the inner rail of the curve which 
has worn a tie unequally under the two edges of the 
rail. 

When ties are cut in such a way as to materially 
change the gauge of the track under the passage of a 
train, new bearings, which will hold the rail at right 
angles to the tie, are to be adzed. 

Flange wear on the outer rail of a curve will also 
widen the gauge. The track is not to be altered to 
restore gauge for this cause alone. Spikes must be 
driven square to the top surface of the ties. The last 
blow which brings the head of the spike to the rail 
must be given lightly so as not to injure the spike 
head. All defective neck-worn spikes are to be re- 
placed by new ones. 

Spikes on inner side of each rail must be opposite 
and spikes on the outer side of each rail must be oppo- 
site and staggered at least three inches from the posi- 
tion of the inner spikes, excepting at joints where 
angle plates are used. 

We use the usual track gauging tools such as claw- 
bars, adze, spike maul, bar for pressing the rail into 
gauge, stub punch, and gauges. 

Yours truly, 


Michigan. Roadmaster. 





Gauging Track 
Editor, RAILWAY ENGINEERING: 

Gauging track is as important as surfacing and lin- 
ing track, as you are unable to furnish complete line 
on track without a perfect gauge. I will also say 
where track is badly out of gauge such track should 
be gauged before lining, for it is almost impossible to 
line such track straight, as there is a strain on such 
track which does not allow it to stay in line where 
track is slightly out of gauge. Such track may be put 
in line first and then gauged. 

We have what we call tie line, said side should be 





92 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


used when setting in lining so that when you gauge 
your track will not interfere with the adjustment of 
your ties. Where spikes are interfering to bring track 
to gauge, such spikes should be pulled out of tie and 
should not be bent back from rail as a bent spike will 
not give the service in holding the rail as a good 
straight spike. By bending spike back it will also 
enlarge the hole and move easily to work loose. There- 
fore, my method is to pull such spikes and drive a 
plug in the hole so as not to permit the water to stand 
in same hole as it will cause tie to decay. Then set 
spike, but set it plumb. Spike may be set in same 
place after hole is plugged if uniformity demands it, 
but care should be taken in driving down the spike as 
to the ease of the blow when head of spike is about 
to touch the flange of the rail to prevent spike from 
cracking or breaking. 

As to frequency of gauging it depends upon the con- 
dition of track. As rough track is very much the cause 
of track getting out of gauge my method is to gauge it 
in the spring after the track has stood the abuse of the 
winter months. In doing so you should also drive 
down all spikes that are sticking up from rail. 

Yours truly, 


Ohio. Roadmaster. 





Rail Joints 
Editor, RAILWAY ENGINEERING: 

From the many different kinds and makes of rail 
joints I have had experience with, I prefer the Weber 
or Continuous joint with a preference for a Weber 
joint for the following reasons: The length of joint 
is 22 or 24 inches and the joint consists of a sole and 
channel plate and wood filler making a good rigid 
joint and still permitting the expansion and contrac- 
tion of the steel. The wood filler overcomes to a great 
extent the sound of the passing wheels over the joint 
and the rattle of occasional loose bolts. I also prefer 
a 22 or 24 inch joint fastening supported by two joint 
ties spaced 10 ins. apart to the 6-hole, 36 or 38 in. an- 
glebar with three ties. To my mind this joint is too 
rigid to permit of expansion causing track to buckle 
out of line badly in the summer season especially in 
the west, where we have a great amount of heat. I 
have never had any trouble from expansion of steel 
where the Weber joint was in service and more or 
less with other joints especially on heavy grades. I 
would be pleased to hear from others. 

Yours truly, 


California. Roadmaster. 





Rail Joints 
Editor, RArLwAy ENGINEERING: 
I have been working in the roadway department for 
the last 27 years and I have made rail joints one of my 
most important studies as the joint is the weakest 
point. I have watched it very closely. I have several 
types of joints on my district, namely, as follows: 
The plain angle bar, 36 ins. long, with 6 holes. 





The plain angle bar, 24 ins. long, with 4 holes. 

The 100 per cent joint, 24 ins. long, with 4 holes. 

The Wolhaupter joint, 24 ins. long, with 4 holes. 

The Weber rail joint, 24 ins. long, with 4 holes. 

The Weber rail joint is by far the best joint of 
them all for many reasons; first, it is the longest life 
joint and the rail stands up longer with this joint than 
any other; then the first weakness the joint shows is 
in the wood filler and fora very little cost you can put 
in a new filler, making the joint almost as good as 
new; then the next best feature, the expansion acts 
better in the Weber than any other joint that I have 
ever used, and of course you do not need any nut 
locks with the Weber rail joints. 

Yours truly, 


Tennessee. Roadmaster. 





Rail Joints 
Editor, RAILWAY ENGINEERING: 

I think a great deal of the Weber joint which some 
of the trunk lines are using. While I have not had a 
very wide experience with this joint I think it is the 
best joint especially under heavy traffic. 

In relaying track with rail of 75 Ibs. and over on old 
settled road beds, I think it should be laid with broken 
joints and care should be taken to get the joint as near 
the center of the opposite rail as possible. By doing 
this it will be very little trouble to keep the joint ties 
in the proper place. When laid with even joints I find 
it a very difficult matter to keep the joint ties in place, 
on account of the rail creeping. This also keeps the 
roadbed more or less open at the joint, making it hard 
to keep up in wet weather. 

As to rail joints: It has been my experience that the 
20-in. 4-hole joint gives better satisfaction than the 40- 
in. 6-hole. This division has three miles of the 40-in. 
joints, and I must say that it is a more difficult matter 
to keep up this three miles than all the rest of the 
division. I am also in favor of the expanded joint, 
picking the best ties for the purpose. 

We use the Verona nut lock entirely and find them 
perfectly satisfactory. Our track has only been in op- 
eration for two years and I cannot give you any in- 


‘formation as to the life of the joints and its effect on 


the rail. 
Yours very truly, 


Louisiana. Roadmaster. 





Drainage of Track 
Editor, RAtLWAY ENGINEERING: 

On ditching railway roadbeds, the surroundings of 
every locality are so different that no one rule holds. 
Good common sense judgment and observation will 
have to be brought into use to make a success of any- 
thing. Here in Southern California we do all our 
ditching in the fall of the year before the rain sets in, 
as all the vegetation from the summer growth collects 
and drifts to ditches and drains, and chokes them up 
or washes them out. Of course in the east where it 
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rains any time, you have to be prepared for drainage 
all the time. 

Referring to ballasting track, my experience has 
been that nothing less than 6 ins. of ballast would 
give results that would pay. Two grades of ballast is 
better 3 in. or 4 in. rock for the base and gravel on top 
for surfacing. This gives the best results as the water 
percolates through coarse rock much better than fine, 
draining the roadbed and thereby prolonging the life 
of the tie. Sand makes the best roadbed of anything, 
all points considered if you can retain it by riprapping 


the embankments with rock. It is easy on the rolling 


stock as it makes an elastic roadbed. Water has no 
effect on it, consequently it requires no drainage. 

Referring to slope on ditching, my experience has 
been that 4 ins. to the foot drains thoroughly and al- 
lows the sun and wind to dry the roadbed and requires 
no bleeding of the ties as with a flat slope. Every 
roadbed should have about 4 ft. of shoulder from end 
of ties, making it 16 ft. wide at top of fill, as a narrow 
fill causes ties to become center bound on account of 
the embankment settling at the outsides. 

Yours truly, 


California. Roadmaster. 





Drainage of Track 
Editor, RAILWAY ENGINEERING: 

Good drainage is requisite to good track, and the far- 
*ther and sooner water can be diverted from track the 

more stable will become the road-bed. Ditches at all 
times should be maintained in good condition, but 
during the fall particularly, special attention should be 
given to them. Where old ditches exist, and the 
slopes have become sodded, the ditches should be 
cleaned at the bottom, care being taken not to break 
the sod on the slopes, as it would cause more material 
than otherwise to wash into the ditches, obstructing 
the flow of water and possibly damaging the roadbed. 
As arule ditches should be dug parallel to the roadbed, 
and not less than six and one-half feet from the gauge 
line of the outside rail to the inside ditch line, and 
should have a slope of one and one-half to one and be 
of such capacity as to convey the water from the road- 
bed, side slopes and other unavoidable transverse drain- 
age and the maximum flow of the water in ditches 
should remain below the sub-grade. 

In cuts where the road-bed is none too wide and the 
cost of widening the cuts is excessive, and it is imprac- 
ticable to make ditches of such depth and slope as is 
required to drain the road-bed properly, it is very fre- 
quently found necessary to deepen the ditch, lay a line 
of ordinary drain tile and then re-fill the trench with 
porous material, preferably cobble stone, or even filling 
in these trenches with cinders without the tile, have 
proven successful, and the latter method is very inex- 
pensive. Where soft track has developed in cuts it is 
not only necessary to deepen the parallel ditches, but 
transverse trenches must be dug from the bottom of 
parallel ditch to the lowest point of the water pockets; 
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farm tile should then be laid from the end of cross 
ties to the parallel line of tile, and care being taken to 
fill the space from end of farm tile to center-of track 
with porous material; this drains the water from the 
pockets and in the course of a month or so the soft 
track will disappear. Where the volume of water to 
care for is not too great, the parallel ditches and the 
transverse ditches can be dug, the material taken there- 
from disposed of and the ditches re-filled with cinders. 

At the ends of long cuts where the accumulation of 
water is of such quantity as to do serious damage to 
the road-bed, the ditches should diverge from the road 
bed, and it is frequently necessary to pave the slope of 
the ditch nearest to the road-bed; and where high em- 
bankments exist, it is often found advantageous to con- 
vey the water from the track ditch to the level below 
through a line of drain tile, the greatly increased grade 
of the tile and the consequent increased velocity of the 
water as compared with the velocity of the water in 
the upper ditches makes it possible for such lines of tile 
to take the water of an open ditch of much greater 
cross-sectional area. Riprapping the embankment is 
also a method of evading the erosive action of the water 
on the embankment in descending to the level below, 
but this method is expensive even where the stone is 
placed at random, and is not always successful unless 
the stones are carefully placed or the water course. paved. 
paved. 

Yours truly, 


New York. Roadmaster. 





Rail Joints 
Editor, RAtLwAy ENGINEERING: 

_I will make a few remarks as to my experience in 
regard to rail joints and fastenings, from the (old 
straight-fish plate type), of which I am sorry to say 
that there are too many of them still in use on some 
roads. 

As I have to do with a narrow gauge road at pres- 
ent, viz., 3 ft. 6 in. gauge (although I have had consid- 
erable experience on standard gauge roads) the rails 
we use are mostly 56 lbs. and 67 lbs. to the yard, and 
coming down to the joint question I may say, to my 
mind, the best joint splice bars are the continuous 
joint, angle plate with spike slots about 3 ins. from 
each end, which gives a good suspended joint with 
space enough between the two joint ties to enable men 
to properly tamp ballast from both sides of tie. 

I prefer this joint because it supports the base of 
the rail and also answers for a tie plate. I prefer the 
suspended joint to the solid one centering on tie be- 
cause it prevents the flattening or brooming of the rail 
ends (on account of having a certain amount of elas- 
ticity) by the pounding of the passing wheels. 

In order to have a good joint with any kind of fast- 
ening, it is very important that joint tits should be 
properly tamped and should have more attention in 
this regard than any other part of the rail. My cus- 
tom is, when lifting and surfacing track, to use a 15- 
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lb. wooden maul to pound down the joint ties, and al- 
low the rest of the ties to go with the ordinary tamp- 
ing. The length of rail joint in my opinion for a 67 
Ib. rail should be 24 ins. and proportionately according 
to weight of rail. This length gives a space of about 
10 to 12 ins. between joint ties for tamping purposes. 
We use the positive nut lock washer, and I like it 
better than anything I have seen yet. It is easily put 
on and holds nut always tight if looked after from 
time té time, and prevents the noisy rattle of the joint. 
Yours truly, 
Canada. Roadmaster. 
(M. or W. Dept. ContTINUED ON PAGE 104.) 





Government’s Forest Laboratory 

The government’s new forest products’ laboratory 
will be located at the University of Wisconsin, at Mad- 
ison. In naming Wisconsin, Gifford Pinchot, Chief of 
the United States Forest Service, said: “I have had 
few decisions to make which were so difficult or which 
have had such prolonged and careful consideration as 
the decision as to which of the offers for co-operation 
in establishing and maintaining a forest products’ lab- 
oratory I should recommend for acceptance by the 
Secretary of Agriculture.” ) 

The establishment of the laboratory means the con- 
centration of all lines of the experimental investiga- 
tions of the government looking to closer and better 
utilization of timber and the checking of wood waste. 
Forest Service laboratories for timber test work at 
Yale and Purdue Universities and the government's 
wood pulp and wood chemistry laboratory in Wash- 
ington will be consolidated and transferred to Madison 
as soon as practicable. A force of fifteen to twenty 
timber test engineers, experts in wood preservation, 
wood pulp manufacture and wood distillation will have 
charge of the work carried on. The laboratory will 
have an equipment valued at not less than $15,000. 
The University will furnish the building, light, heat 
and power, and in return advanced students will have 
the use of the laboratory for special work in related 
lines. 

In announcing the decision to the presidents of the 
Universities which made offers, Chief Forester Pin- 
chot said: “After the generous propositions of the 
various institutions which were made were all received 
and considered, those of the Universities of Michigan, 
Minnesota and Wisconsin were seen to be most ad- 
vantageous. These three were studied and compared 
in every useful way we could devise, and at last it was 
seen that all things considered, the proposition of the 
University of Wisconsin should be accepted. 

“The propositions of the three universities as to 
buildings were substantially equal. In other directions 
also there was little to choose, while in still others the 
differences were marked. It would serve no good 
purpose to Set forth the specific details upon which 
the choice rests. On the contrary such a course might 
lead to unfortunate discussion of relative merits lead- 
I have, therefore, preferred sim- 


ing to no conclusion. 
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ply to add that among the factors considered, the fol- 
lowing were necessarily given special weight: 

“1. Building, site, and equipment of light, heat, 
and power; 

“2. Courses in instruction in forestry, agriculture, 
engineering, and science generally; 

“3. General accessibility to the forest regions of 
the East, Central Valley and South, to the industries 
most concerned with the work of the laboratory and 
to the officers of the Forest Service on inspection; 

“4, Practical research work, especially that done in 
connection with professional and industrial organiza- 
tions ; 

“5. Relation to State and Federal policies affecting 
the conservation of natural resources. 

“The laboratory could only go to one of the three 
universities. Two must be disappointed. For that dis- 
appointment I am keenly sorry, but nothing I can do 
will prevent it. I ask you to accept my _heartiest 
thanks for the generous interest of your university, 
its president and board of regents, your delegation in 
congress, and the legislature and people of your state 
in the advancement of forestry. I congratulate you on 
the magnificent support you have had, and I am 
heartily sorry that I cannot recommend in favor of 
all three.” 





Adequate Tie Supply 

That the humble railroad tie is a most important 
factor in the material development of the country is 
a great truth that is little understood by people out- 
side of railroad circles. The puffing engine that speeds 
at the rate of a mile or more a minute over the country 
is a slave to the two steel rails that insure a smooth 
and safe road, and these rails in turn depend on the 
old-fashioned wooden cross-tie which holds them in 
place. 

Yankee invention has not yet found a substitute 
which has induced the railroads to give up wood, al- 
though experts say that the day will surely come when 
the country’s forests will no longer be called upon to 
supply the demand for ties. Up to the present time it 
seems that no other material has been found which 
has the resiliency of wood and which at the same time 
causes less wear and tear on the rails, fastenings, and 
roadbed. 

The country’s railroads during the last two or three 
vears used 110,000,000 to 150,000,000 of sawed and 
hewn ties a year. The ideal tie timber is white oak, 
which combines the qualities of durability, hardness, 
strength, and close grain. It is not only excellent for 
ties, but is widely used in ship building, for general 
construction, in cooperage, in the manufacture of car- 
riages, for agricultural implements, interior finish of 
houses, and for furniture. On account of this wide 
use, the supply has been greatly reduced and some of 
the railroads have been forced to pay almost prohibi- 
tive prices for ties, or to substitute other and cheaper 
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woods to replace the white oak ties rapidly disappear- 
ing from their lines. 





Over 40 per cent of the ties recently purchased by 
the railroads of the country are oak, according to latest 
statistics of United States Forest Service. ‘Cross-ties 
of Southern pine formed somewhat less than 25 per 
cent. Douglas fir ties ranked third, with approxi- 
mately 10 per cent of the total. Naturally the propor- 
tion of these two timbers will increase as the supply 
of oak dwindles. This is also true of cedar, chestnut, 
cypress, Western pine, tamarack, hemlock, and other 
trees which are coming into the market as tie timbers. 

Cedar, which is very durable, has been extensively 
used to take the place of white oak for ties, but it is 
so soft that it is readily cut by the rails. This necessi- 
tates the use of tie plates and other protective devices 
when cedar ties are used. As the supply of cedar is 
also running short, it is necessary for the railroads to 
seek further for new tie timber. One of the woods 
which has all the requisites of a good tie, with the ex- 
ception of durability, is the beech. 





















A beech tie generally consists largely of sapwood, 
which partly accounts for its lack of durability, but, 
on the other hand, allows a thorough and easy pre- 
servative treatment. In Germany and France, beech 
ties have been successfully preserved from decay, and 

a are used very extensively. Beech is found widely dis- 

+ tributed throughout the eastern part of the United 
States, and at the present time is comparatively cheap 
and abundant. If, therefore, the railroads whose lines 
are located in the regions where beech is abundant 
can make use of this wood, treated with some suitable 
preservative, another source of supply of tie timber 
will be opened up. 

Stumpage values have been increasing so rapidly 
during the last few years that many railroads have 
found it necessary to mgdify their timber policy, and 
they yearly apply preservatives to a greater number 
of ties and to more kinds of wood. Substitute woods 

naturally’ vary with different sections of the country, 
but in most cases they lack the two essential qualities 
found in white oak, namely, resistance to mechanical 
wear and to decay. Experience proves that wear can 
be successfully retarded by the use of tie plates and 
other mechanical devices, and decay can be postponed 
by the application of proper preservatives. The new 
conditions have made it necessary for many railroad 
companies to meet the problem of preservation by 
establishing treating plants at central points of dis- 
tribution along their lines. 











































General Rate of Timber Consumption 

It has been estimated that the amount of wood an- 
nually consumed in the United States at the present 
time is twenty-three billion cubic ft., while the growth 
of the forest is only seven billion ft. In other words, 
Americans all over the country are using more than 
three times as much wood as the forests are producing. 
The figures are based upon a large number of state and 
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local reports collected by the government and upon 
actual measurements. 


The State Forester of Connecticut, in a recent re- 
port, has given figures on growth and use for New 
Haven county, which give many more valuable de- 
tails than are generally to be obtained, and well illus- 
trate how the forest is being reduced by over-cutting. 
In this county a very careful study was made on each 
township of the amount of forest, the rate of growth, 
and the amount of timber used. For the year 1907 the 
timber used was 120,000 cords, in the form of. cord- 
wood, lumber, ties, poles and piles. The annual growth 
on all types of forest land, including the trees standing 
on abandoned fields, for the year, reached a total of 
70,000 cords. Thus the amount cut yearly exceeds the 
growth by 50,000 cords. 

The amount of standing timber considered as mer- 
chantable and available for cutting within the next few 
years was found to be 1,200,000 cords. Each year the 
annual growth increases the supply on hand by 70,000 
cords, while the wse decreases it by 120,000. The net 
reduction is therefore 50,000 cords a year. If the cut 
and the growth remain at the present figures, the sup- 
ply of merchantable timber will be exhausted in about 
20 years. At the end of that time there will be a large 
amount of forest standing in the county, but it will be 
in tracts under forty years of age, containing wood 
below the most profitable size for cutting. Cordwood 
could still be cut, but supplies of the most profitable 
products, like ties and lumber, would be practically 
exhausted. 

Connecticut’s case illustrates what is meant when 
the exhaustion of the timber supply is spoken of. It 
does not mean that every tree will be cut and that 
the ground will be bare. It means, on the other hand, 
that year by year the people of the country are cut- 
ting more timber than the forest grows, and that with- 
in a comparatively short time the continued loss will 
have so reduced the forest that it will be difficult and 
expensive to obtain timber of useful size in sufficient 
quantity. 





Railway Signal Association 

The subjects which will come under discussion at 
the next meeting of the Railway 
on June 8th at the Engineering 
New York, are as follows: 

The Semaphore Signal—Upper Left Hand Quad- 
rant versus Upper Right Hand Quadrant, by Mr. 
C. H. Morrison, signal engineer, New York, New 
Haven & Hartford. 

The Use of Alternating Current in Railway Signal- 
ing, by Mr. W. K. Howe, chief engineer, General Rail- 
way Signal Company. 


Signal Association 
Societies building, 





The Sellers Manufacturing Company, Western Union build- 
ing, Chicago, issued a new catalog on the Sellers Anchor Bot- 
tom tie plate. 
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M. M. and M. CG. B. Conventions 


Next month, as usual, the American Railway Master 
Mechanics’ Association will hold its annual convention 
on June 16, 17, and 18, and the Master Car Builders’ 
Association on June 21, 22 and 23. At the same time, 
or from June 16 to 23, the Railway Supply Manufac- 
turers’ Association, of which Mr. Earl G. F. Smith is sec- 
retary, will hold an exhibition of railway appliances on 
Young’s Million Dollar Pier. 

The value of these exhibits to railroad men has never 
been questioned, and the supply men have always taken 
advantage of all the space available, which this year is 
60,000 square feet. Speaking of the value of the exhibits 
the model of the Bettendorf all-steel box car, which has 
been developed in the past year, is to be exhibited this 
June and now this one exhibit alone will interest all car 
men who have discussed during the past few years the ad- 
visability of substituting the all-steel box car for the com- 
posite. 

The exhibits cover all classes of mechanical equipment 
and it is here that heavy machinery which it is impossible 
to show in any other way is frequently set up and oper- 
ated. All improved equipment, appliances, etc., which 
have been developed during the past year, are shown at 
this convention which you should attend if it is possible 
to do so. 
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Maintenance of Way Standards 

An outline of the committee work of the American 
Railway Engineering and Maintenance of Way Associa- 
tion has recently been published. Recommendations of 
this association are now recognized by all railroad men, 
inasmuch as its membership is composed of the chief 
officials in the engineering department of all roads. Re- 
garding the subjects which are mentioned below it is very 
probable that they will be taken up at the convention 
next March. 

An investigation will be made of the proper thickness 
of ballast required to insure a satisfatcory distribution of 
load on roadbed. In connection with this the question of 
unit pressures allowable. on roadbed for different ma- 
terials will be considered. 

A compilation of statistics on ties, both treated and 
untreated, will be continued and possibly conclusions will 
be drawn therefrom. The use, life and design of metal, 
composite and concrete ties will be again taken up, so as 
to determine more definitely their value in permanent 
track construction. The committee on Rail, besides con- 
tinuing previous investigations, is to take up the ques- 
tion of rail joints and if possible recommend standard 
designs and specifications. 

The Committee on Track was asked to recommend 
three lengths of switch points to meet ordinary require- 
ments and also to recommend a minimum number of 
lengths of frogs, not to exceed four. This committee wil! 
also confer with the Committee on Signaling and Inter- 
locking, in reference to the methods of treatment of track 
devices that come in contact with track circuits and also 
in regard to switch stands. 

A report is to be made on the use of reinforced concrete 
for coaling stations and storage bins. The specifications 
for reinforced concrete, which were submitted at the past 
convention, will be reconsidered and the committee having 
this subject in hand will confer with committees of the 
American Society of Civil Engineers and American So- 
ciety for Testing Materials. Typical designs of retain- 
ing walls and abutments, plain and reinforced concrete, 
are asked for as well as a report on the use of reinforced 
concrete for trestles. 

The Committee on Signs, Fences and Crossings will 
rewrite the conclusions adopted at the past convention 
and report on ways and means of securing a proper qual- 
ity of fence wire which will resist corrosion and give 
durability. 

A development of a comprehensive and uniform signal 
system will be continued and the mechanical and elec- 
tric interlocking specifications will be revised. 

Typical designs of hump yards, to cover both yards 
where the traffic is mostly empty cars and those where 
it is mostly loaded cars, are to be prepared, and the ques- 
tion of mechanical handling of freight is to be considered. 
The Committee on Iron and Steel Structures is to con- 
tinue the investigation of the effect of impact on bridges 
and also the effect of flat spots on car wheels in reference 
to bridges. This same committee is asked also to recom- 
mend specifications for bridge erection, and to report 
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on the use of reinforced concrete versus steel for the 
main girders of bridges carrying heavy loads under 
high speeds. 

Grouping of different timbers for antiseptic treatment 
wil be continued as will also the subject of the prepara- 
tion of timber for treatment. A report is to be made 
on the quantity and quality of antiseptics used for pre- 
servation and it is to be determined under what condi- 
tions they should be used. A report is to be made on 
the tests of strength of treated timber, which are to 
show the effect of antiseptics on the strength. 

The above only covers the more important points which 
are suggested to the various committees for consideration. 
Each committee is required to consider carefully the re- 
vision of the Manual of Recommended Practice of this 
association and report if any changes are advisable. Each 
committee is given a very large amount of work to do 
and, though the membership of the committees is large 
a period of one year does not always suffice on account 
of the care and thoroughness that is asked of the com- 
mittee. 





Panama Railroad Relocation 

Work on the relocation of the Panama railroad, with 
the exception of that on the Miraflores tunnel, is at 
present confined to the stretch between Gamboa and 
Gatun, because this is the portion of the line that must 
be in operation before the water in Gatun Lake is allowed 
to rise above an elevation of the lowest points on the 
operated line of the railroad between Tiger Hill cut- 
off, near Gatun, and Bas Obispo, the beginning of 
Culebra Cut. The lowest point on the relocation be- 
tween Gatun and Gamboa will be temporarily at an eleva- 
tion of 50 feet. There is no hurry about the stretch of 
nine miles between Gamboa and Paraiso as the relocation 
in this section runs on a berm of the canal through Cule- 
bra Cut and cannot be used to advantage until the excava- 
tion in the cut is completed. From Gatun to Gamboa, 
however, the work must be pushed in order that the oper- 
ation of the railroad may not impede the canal construc- 
tion and that railroad traffic may not be interfered with 
by the water in Gatun Lake. Between Paraiso and 
Corozal, a distance of about five miles, there is com- 
paratively little work to be done, and this will be com- 
pleted as soon as possible, as the traffic over the main 
line between Paraiso and Corozal is daily increasing. 
The purpose of completing this seetion of the relocation 
at an early date is in order that it may be used for the 
‘Panama railroad trains, and the present main line may 
be turned over to the construction trains. 

Eight miles of construction track have been laid in the 
section between Caimito and Gamboa Bridge and the 
grading is being pushed north toward Frijoles. The line 
lies across the valley of the little rivers that flow into the 
Chagres from the east side of the watershed, and the 
construction is therefore alternate cut and fill, with the 
proportion of embankment largely in excess of the cuts. 
A part of the embankment was made by driving trestle 
and filling with spoil from Culebra Cut. Over 12,000 
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ft. of trestle have been built, and most of it has already 
been filled. 

When Gatun Lake is at its normal level of 85. ft. above 
the sea, all the valleys crossed by the relocated line will 
be filled with water on both sides of the track up to that 
elevation. As there is a large predominance of embank- 
ment the railroad will present the appearance of having 
been constructed on a series of fills that connect an alter- 
nate series of peninsulas projecting into the lake. All 
the valleys, excepting the Gatuncillo and Chagres, are 
being bridged with reinforced concrete culverts kept 
below subgrade, so that there will be a continuous road- 
bed over the openings. 

The Chagres is already spanned by the bridge at Gam- 
boa and the Gatuncillo will be crossed by a_bascule 
bridge, which will give access to the large lake area east 
of the railroad. This bridge has been authorized, al- 
though the details have not been completed to the point 
where bids can be requested. The clear channel when 
the lift is up will be broad enough to permit of the pass- 
age of any ship that can pass through the canal locks. 
In other words, the upper lake basin will be accessible 
to ships larger than any now afloat. 

Several smaller rivers are crossed requiring arch cul- 
verts of large size, and as the elevation at which the 
road is being built is high above the stream beds, many 
of the culverts are very long. Two of these large cul- 
verts may be seen from the operated line between Pedro 
Miguel and Miraflores. They are built of concrete, have 
a 20-ft. span, and are 24 ft. high. Longer than these 
but otherwise the same are the culverts over the Juan 
Grande, Frijoles, Frijolita, and Aqua Salud-rivers be- 
tween Gamboa and Gatun.—The Canal Record. 





Pennsylvania Railroad Accidents 

Reports just compiled of all accidents on the 23,000 
miles of track of the Pennsylvania Railroad System for 
the past year, show that during 1908 the various lines 
of the System carried 141,659,543 passengers, and that 
not one single passenger was killed as the result of an 
accident to a train. 

During the year the iines of the System carried 11,- 
344,413 less passengers than in 1907—a loss of 7.4 per 
cent, but the total number of passengers injured in train 
accidents numbered only 102, a reduction of 452 or 81.6 
per cent from 190%. These figures include every case 
requiring surgical or medical attention, however 
trivial. It will thus appear that, counting every per- 
sonal injury due to train wrecks, only one person out 
of every 1,388,819 passengers carried was injured. 

The number of passengers traveling a distance of 
one mile during the year was 3,457,671,462, so that 
for each passenger carried one mile, the proportion was 
33,898,739 carried in safety to one injured. 

The passenger trains of the Pennsylvania System dur- 
ing 1908 traveled 58,440,449 miles. The fact that the 
millions of passengers carried were handled with such 
safety is made more significant by the fact that along 
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side the pasesnger trains, freight trains were operated 
for a total of 60,293,996 miles. 

Statistics for the Pennsylvania Line East of Pitts- 
burg, directly operated, show a total of 88,328,604 pas- 
sengers carried in 1908, and but 51 injured in train 
accidents. Passengers carried one mile numbered 2,148,- 
157,351, so that 42,126,614 passengers traveled one mile 
before any one was injured through a train wreck. 

On the Lines West of Pittsburg, directly operated, 
22.314,209 passengers were carried during the year, and 
there were but 17 injured as the result of train accidents. 
Thus the chances were 1,312,600 to one that every pas- 
senger who started upon: a journey during the year 
would reach his destination in safety. 

Of the subsidiary lines, independently operated, the 
record of the Long Island Railroad is most striking. 
That line carried during the year 23,242,838 passengers 
and only 17 were injured in train accidents. Passengers 
carried one mile numbered 352,228,060. This line has 
now been operated for some fifteen years without a 
fatality to a passenger, due to a train wreck. 





Cinder Pits 
Editor, Railway Engineering: 

Handling ashes at the round house—the plan we 
follow here is to shovel the ashes from the pit to the 
car. The pit is open on one side, and the top of the 
car is about two feet higher than the bottom of the 
clinker pit. Our men are allowed so much per engine 
for handling these ashes, and we find it amounts to 
about 6 cents per cubic yard. The force doing this 
work at Galesburg consists of five men, days, and five 
men nights. Their earnings will run from 1714 to 
18! cents per hour. 

Yours truly, 


Illinois. Master Mechanic. 





Editor, Railway Engineering: 

We handle approximately 500 engines over this pit 
each month and use two men, one working days and 
one working nights, to clean the ash pans and shovel 
the cinders over into the open part of the pit where the 
locomotive crane can get to them when loading. The 
salaries of these two men are of course the bulk of the 
expense of handling the cinders, and most of their 
time is employed in cleaning ash pans which will be 
eliminated when all locomotives are equipped with 
self-dumping ash pans. These two men are eaclr paid 
at the rate of $50.00 per month, making a total of 
$100.00 per month for labor. The cost of loading one 
month’s accumulation of cinders by locomotive crane 
will not exceed $4.50, being made up as follows: 


Salary of crane engineer.............. $2.00 
(OB SEE MAG hs whois. Sora nosntd Baa signe apa ob 1.00 
GOStiOr TED EUCATIDA 6: s80:i5: 5s: sia sa ereneer occur 50 
Cost of maintenance of crane............ 1.00 

$4.50 


In regard to the locomotive crane I wish to advise 
that this is used almost exclusively in handling fuel 
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for locomotives, only a smali part of its time being tak 
en up by the loading of cinders. The crane we have is 
a No. 1 crane with 1'4 yard bucket, built by the 
Browning Engineering Co., of Cleveland, Ohio. 

In connection with this crane we use one engineer 
and a helper who attends to the placing of the bucket 
when coaling engines out of cars. No coal whatever 
is handled by hand and the average cost of coal 
handled for the year 1908 was seven cents per ton, 
while if it were handled by hand it would cost on an 
average of between 20 and 22 cents per ton. 

The sketch shows the general plan of our cinder pit. 

Yours truly, 

Indiana. Master Mechanic. 
Editor, Railway Engineering: 

Cinders on this division are handled with a plain 
depressed track cinder pit. We just use the ordinary 
depressed track pit, raking the ashes from the ash-pans 
into the cinder pit, cooling them off, then shoveling 
them from the pit to the cinder cars on the track 
which is depressed below the floor of thg cinder pit so 
that the cinder pit men will not have to lift the cinders 
too high. 

The pit is just a common depressed cinder pit. | 
have never had any experience with cinders handled 





with a locomotiye crane or any other kind of hoist. 

The cost is a variable quantity with us, not depend- 
ing on the number of engines handled in the 24 hours. 
We use two men in the cinder pit to rake the ashes 
from the ash-pans. This is necessary because most of 
the engines have the divided pans. It would not work 
well to try to clean an ash-pan with one man, as it 
would make it necessary for him to go from one end 
of the engine to the other, as the cinders were dumped; 
therefore the labor remains the same whether we have 
few or many engines. 

Yours truly, 


Michigan. Master Mechanic. 





Proposed Demurrage Rules 
A sub-committee on car demurrage of the National 
Association of Railway Commissioners has drafted 4 
car demurrage code which will be discussed at a getr 
eral public hearing in the rooms of the Interstate Con 
mree Commission in Washington on June 4 and 5. All 
communications regarding same should be addressed t0 
Mr. Allan P. Matthew, secretary, in care of the Inter 

state Commerce Commission, Washington, D. C. 
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Rail Pressures and Stresses in Track 
By E. E. Stetson 
LOCOMOTIVE when rounding a curve .exerts 

A certain forces which produce stresses in track 
that do not exist on a tangent. These forces arise 
from two causes: centrifugal force, and forces arising 
from the tendency of the locomotive trucks to continue 
in a straight line. They may be further classified into 
three fundamental forces: 

(1) Net effect of centrifugal force (superelevation of 
outer rail considered). 


(2) Lateral slipping or component of slipping in 
direction of radius due to curvature. 

(3) Longitudinal slipping or component of slipping 
in direction of tangent of track due to unequal rail 
lengths inside and outside. 


These forces are resisted by the pressure of the 
flange of the outer wheel against the rail, thereby pro- 
ducing a horizontal thrust against the outer rail. This 
thrust in turn is resisted by friction of base of rail on 
ties or tie plates, and resistance of fastenings to shear- 
ing and resistance of wood to crushing behind spikes. 
It is therefore necessary to compute the magnitude of 
this flange pressure or horizontal thrust and then find 
the resultant horizontal force acting on heads of spikes 
at a tie. The method of computing this force, and 
upon which all the calculations have been based, will 
now be outlined. 

The first step is to compute the wheel loads on the 
rail from the given axle load for a given degree of 
curve, speed and superelevation. In computing these 
wheel loads, the assumption has been made that the 
height of the center of gravity of the total axle load 
above rail is equal to the height of the center of grav- 
ity of the whole locomotive above the rail. Starting 
with this assumption, the height of the center of grav- 
ity of the spring-supported portion of the load above 
the axle is computed for each axle. The centrifugal 
force is considered applied at this point and is com- 
bined with spring-supported load. The resultant is 
resolved into two components at the point where it 
intersects the axle, normal and tangential to the axle. 
The part of the normal component carried by each 
wheel is next computed, and the total wheel load then 
found by adding one-half the weight of axle and wheels 
to each. 


Computations have been made for the three different 
classes of locomotives according to the method just 
outlined for sixteen different cases, and a tabulated 
Statement of results is given in the accompanying 
print marked Table 1. The results given for the Class 
A locomotive are those obtained under the assumption 
that the flange on the outer wheel of the middle driver 
does not bear against rail. For some of the cases con- 
sidered this is, undoubtedly, not true, for assuming the 


=_. 
*Extracts from paper in Bulletin 104 of the American 
Railway Engineering and Maintenance of Way Association. 
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play of driver in hub to be %-in., which is the amount 
of play given them when first put in service, then for 
all curves of less degree than 2 degrees 30 minutes it 
is possible for flange of middle driver to bear against 
rail. Taking play in hub as 3%-in., it will be possible 
for flange of middle driver to bear against rail on all 
curves of less degree than 15 degrees 0 minutes. Ow- 
ing to uncertainty of the amount of play, how- 
ever, it was thought best to give here the 
results obtained from assuming that in no case 
will the flange of middle driver bear against rail 

In computing the maximum shear on fastenings, the 
horizontal thrust has been assumed to be distributed 
by the rail over two ties. This is a very conservative 
assumption, for it seems very reasonable to suppose 
that the stiffness of the heavier weight rails will dis- 
tribute the pressure over three or more ties. 

In comparing the effects of the three types of loco- 
motives it is seen from the table that with regard to 
thrust against rail at outer wheel of front driver, Class 
C gives results about 20 per cent higher than the Class 
A or Class B type, while the thrust produced by the 
Class A and Class B engines are approximately the 
same. It can be easily understood how the stress pro- 
duced by the Class C engine should be greater than 
that produced by the Class A or Class B, since it has a 
much longer rigid driving-wheel base and a greater 
number of wheels to be slipped than the other two. 
It is not so self-evident, however, why the forces ex- 


DIAGRAM OF ENGINES 


Showing Axle Loads and Dimensions of Whee! Bases 


CLASS A 
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Center of gravity taken as 
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erted by the Class A locomotive are no greater or so 
little greater than those exerted by Class B, since the 
former has a longer rigid wheel base, a greater number 
of drivers and a greater total weight than the latter. 
This may be explained by the difference in amount of 
loading on, and arrangement of, the guiding and trail- 
ing trucks in the two types. The Class A engine has a 
much greater weight on its guiding trucks than the 
Class B. Also the distance from the -rear driver to 
trailer in the Class A type is much less than the dis- 
tance in the Class B. In short, the effect of the guid- 
ing and trailing trucks, which tends to reduce the 
thrust at the front driver, or what may be called the 
guiding effect in the Class A type of locomotive, is 
about double what it is in the Class B type. With re- 
gard to thrust against rail at outer front wheel of guid- 
ing truck, it is seen from the table that the Class A 
guiding truck produces results about 50 per cent. larg- 
er than Class B, and about 35 per cent larger than 
Class C. 

The maximum shear on fastenings in one tie, in 
nearly every case where there is no unbalanced centrif- 
ugal force, is produced by a Class A locomotive, while 
in cases where there is unbalanced centrifugal force, 
Class C produces maximum shear. 

It will be noticed from the table that the maximum 
shear on the fastenings in one tie is 8,800 lbs., and is 
produced by a Class C locomotive rounding a 4-degree 
curve, the outer rail of which is elevated 8 in., at a 
speed of 70 miles per hour, a speed which is not likely 
to be reached by this class on that degree of curve. 

It will be noticed in the preceding table that in near- 
ly every case the horizontal force exerted at outer 
front wheel of guiding truck decreases very slightly 
as the speed and curvature are increased. This is due 
to the fact that as speed and curvature are increased, 
weight on’ inner wheels decreases, and they are then 
more easily slipped. The resultant force acting on rail 
at outer wheels of guiding truck increases, however, 
in every case with increase in speed and curvature. 

CONCLUSIONS. 

The conclusions arrived at from this study are: 

1. That horizontal forces exerted upon rail and 
stresses produced in track fastenings by a Class A lo- 
comotive in rounding curves are but very little greater 
than those obtained by a Class B locomotive. 

2. That the horizontal forces exerted and stresses 
produced in track by a Class C locomotive are approx- 
imately 20 per cent larger than those obtained from 
either a Class A or Class B locomotive. 

3. At same speeds on same curve, at outer wheel of 
front drivers, the resultant is farthest beyond the cen- 
ter of base of rail in this order: Class C, Class B, 
Class A. 

At the outer wheel of guiding truck this order is 
Class A, Class B, Class C. Class B 


exactly reversed: 


and Class A are very nearly alike. 
4. If Class B and Class A are run around curves 
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TABLE I. 
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Rail Pressures and Stresses in Track. 


up to 3 degrees at 60 miles per hour, the Class C 
should not be run around any curve faster than 40 
miles per hour, in order not to have the distance of 
the resultant force from center of base of rail exceed 
that given by the first two locomotives. 

5. The maximum shear on the fastenings in a tie, 
in nearly every case, is produced by a Class A locomo- 
tive when the centrifugal force is balanced, and by a 
Class C when the speed exceeds that for which the 
outer rail was superelevated. 

6. The horizontal forces at the head of the rail and 
the resultant of the horizontal and vertical forces at 
the same point are greater at the outer wheel of front 
driver than at the outer front wheel of the guiding 
truck for all three locomotives. 


7. That the horizontal forces exerted and stresses 7 


produced at the outer front wheel of the guiding truck 












bie bi 





of a Class A locomotive are about 50 per cent larger f 
than those produced by a Class B, and about 35 per 


cent larger than a Class C. 


8. In nearly every case the horizontal force exerted f 
at the outer front wheel of guiding truck decreases > 
very slightly as the speed and curvature increase, but § 
the opposite is true in the case of the outer wheel f 


of the forward driver. 


9. In every case the resultant force acting on the 
rail at the outer wheel of the guiding truck increases 


with increase of speed and curvature. 


10. At outer wheel of front driver for Class A, Class f 
B, and nearly for Class C, resultant force and position f 
at base of rail are the same at 60 miles per hour for f 


3 degrees and under, centrifugal force balanced. 
Resultant force and position at base of rail are the 

same at 40 miles per hour for 4 degrees, 5 degrees, 6 

degrees and 7 degrees, centrifugal force balanced. 
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The above two do not hold for unbalanced speeds. 
11. In many cases on curves the resultant force act- 
ing on rail passes entirely outside of base of rail. At 
the guiding truck of the Class A and Class B, this 
happens in nearly every case. It also occurs at the 


outer wheel of front driver for all three locomotives, . 


in the cases of greatest curvature and speed. 


12. At guiding truck for Class A and Class B the 
resultant falls outside of base of rail in all cases but 
two for A. S. C. E. rail and in all cases for Pennsyl- 
vania System rail; but for the Class C it falls inside 
in all cases. 


At the outer wheel of front driver for Class A and 
Class B the resultant falls within the base of rail for 
speeds up to about 60 miles per hour on curves up to 
3 degrees ; up to about 50 miles per hour for 4 degrees 
and 5 degree curves, and up to 40 miles per hour on 
6 degree and 7 degree curves. For Class C only for 
speeds up to 40 miles per hour. 


13. In all kinds of wood ties the wood back of a 
spike will crush before a sufficient force can be exerted 
on an ordinary 5£-in. spike to shear it off. 


(14) The present practice of putting two spikes on 
inside and one outside of the outer rails on curves when 
tie plates are used, gives ample strength against shearing 
of spike, but not a very large factor of safety against 
crushing of wood back of spike. 


The factor of safety against crushing when flat tie 
plates are used is, for catalpa, 1.2; for cedar and chest- 
nut, 1.4; for beech and white oak, 1.9; and for yellow 
pine, 2.1. When Goldie claw plates are used the factor 
of safety is, for catalpa, 1.9; for cedar and chestnut, 2.3; 
for beech and white oak, 3.1; for yellow pine, 3.5. For 
the above case, the Goldie claw plates give about 60 per 
cent larger factor of safety than flat plates. 

In connection with this conclusion, it should be remem- 
bered that the ultimate crushing strength of the different 
woods were taken from tests made under conditions dif- 
ferent from those we have in the case of a spike in a tie. 

15. The present method of fastening rails to wood 
ties is weak with regard to liability of crushing wood 
back of fastenings. 





Pennsylvania Railroad Officials 


The newly constituted Board of Directors of the 
Pennsylvania Railroad Company, at a recent meeting, 
re-elected Mr. James McCrea to serve as president for 
the ensuing year. Mr. Lewis Neilson was re-elected 
secretary. 


Mr. John P. Green declined re-election as first vice- 
president, in order that the official changes consequent 
upon his impending retirement, under the pension regu- 
lations of the company might take place at this time. 

Mr. Chas. E. Pugh, previously second vice-president, 
was accordingly elected first vice-president and director, 
in charge of the pension, insurance, real estate and 
purchasing departments. 
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Mr. J. B. Hutchinson, previously assistant to the sec- 
ond vice-president, was appointed assistant to the first 
vice-president. 

Mr. Samuel Rea, previously third vice-president, was 
elected second vice-president and director, in charge 
of the engineering and accounting departments. 

Mr. A. J. County, previously assistant to the third 
vice-president, was appointed assistant to the second vice- 
president. 

Mr. C. M. Bunting, previously assistant to the first 
vice-president, was appointed assistant comptroller. 

Mr. J. B. Thayer, previously fourth vice-president, 
was elected third vice-president and director, in charge of 
the traffic department. 

Mr. Henry Tatnall, previously fifth vice-president and 
treasurer, was elected fourth vice-president and director, 
in charge of the company’s finances. 

Mr. J. F. Fahnestock, previously assistant treasurer, 
was elected treasurer. 

Mr. W. W. Atterbury, previously general manager, 
was elected fifth vice-president, in charge of the trans- 
portation department. 

Mr. W. Heyward Myers, previously general superin- 
tendent of the Northern Central Railway and Erie Di- 
vision, was appointed general manager. 

Mr. H. M. Carson, previously assistant to the gen- 
eral manager, was appointed general superintendent of 
the Northern Central Railway and Erie Division. 

Mr. J. G. Rodgers, previously superintendent of the 
New York, Philadelphia & Norfolk R. R. Co., was ap- 
pointed assistant to the general manager. 

All of the other officers of the company were reap- 
pointed for the ensuing year. 





Bark Affects Penetration of Wood 


Preservatives 

The government has gone into the study of every phase 
of wood preservation, and as progress is made in new 
experiments, important facts are brought to light which 
heretofore have been given little or no attention. One 
of the features in the work of wood preservation which 
has been neglected is the effect of patches of inner 
bark on wood in preventing proper penetration of pre- 
servatives. 

Before timber is subjected to preservative treatment, 
it is customary to remove the bark. Unless this is done 
very thoroughly, however, patches of the inner bark 
will remain on the wood. This thin inner bark or skin 
adheres very closely, and is difficult to remove without 
the use of a drawing-knife, unless the timber is cut 
when the “sap is going up.” 

Until recently, it does not seem to have been realized 
that this bark presented a very effectual hindrance to 
the penetration of creosote. In conducting some 
tests on the treatment of pine in Louisviana and Ala- 
bama in 1907 and 1908, it was noticed by a representa- 
tive of the Forest Service that very little or no creosote 
entered the wood through even the thinest layer of 
adhering bark. 
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Railway Tie 
A railway tie was invented by Harry C. Bennetch, 
Cocalico, Pa., and he describes the invention as fol- 
lows: 
The invention relates to an improvement in ties, 


and particularly to a tie and rail supporting means - 


arranged in cooperation therewith. 


The main object of the present invention is the pro- 
vision of a tie and rail supporting means so relatively 
constructed that the rails may normally yield laterally 
under certain conditions, the arrangement of parts 
serving to normally and automatically maintain the 
proper gauge of the rails.: 

The invention will be described in the following 
specification, reference being had particularly to the 
accompanying drawings, in which :— 

Figure 1 is a view in vertical section, partly in ele- 
vation, showing my improved tie and rail supporting 
means therefor. Fig. 2 is a plan of the same. Fig. 3 
is a perspective of the tie and rail supporting means, 
the parts being shown separated. 

Referring particularly to the drawings, in which is 
shown one form of the improvement, the tie 1 com- 
prises an elongated body of any desired material or 
sectional contour. The tie is formed with a longi- 
tudinally disposed comparatively narrow recess 2 
side walls disposed in spaced parallel relation. The 
opening through the ends of the tie and having the 
bottom wall of the recess is of peculiar shape, and it 
is in this particular shape that the present improve- 
ment resides. Centrally of the tie the bottom wall of 
the recess is formed to provide a central abutment 3, 
the upper wall 4 of which is preferably on a plane 
somewhat below the normal upper surface of the tie, 
and the end walls 5 of which abutment are disposed 
at a direct right angle to the upper surface of the tie. 
From the lower edges of the end walls 5 the base or 
bottom wall of the abutment projects at an outward 
and upward incline, as at 6, terminating at the ends of 
the tie in practical coincidence with the upper surface 
of the tie, as shown in Fig. 3. The inclined portions 
6, which form the operative portions of the base wall 
of the recess, are disposed at a pronounced incline, as 
shown in Fig. 1, the end walls 5 of the central abut- 
ment providing limiting shoulders for the inner or 
lower ends of the inclined ways 6. 

Cooperating with the tie are sleepers or chairs 7, 
formed at 8 for relatively fixed connection with the 
rails 9, said chairs being slightly less in thickness than 
the width of the recess 2, so that said chairs are 
adapted for. insertion and free sliding movement with- 
in the recess. The chairs are of approximately right 
angle triangular shape, with the side 10 corresponding 
to the hypotenuse of a triangle having the same rela- 
tive inclination as the ways 6 of the tie. The chairs 
are adapted to fit in the recess 2 of the tie, the inclined 
side 10 of the chair resting on the respective inclined 


ways 6. 
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The parts are so arranged that when the base 
flanges of the rails 9 rest upon the upper surface of 
the tie, said rails are properly gaged, it being obvious 
in this connection that the rails owing to the free 
movement permitted the chairs with respect to the tie 
may move outwardly from each other, but are limited 
as respects inward movement beyond that point at 
which the rails will engage the upper surface of the 
tie. 

The advantage of the construction described is that 
either rail may yield outwardly under extreme pres- 
sure to increase the normal gage between the rails. 
however, to the fact that any outward yield- 
ing of a rail Must force the chair 7 connected to that 
rail up the pronounced incline 6 of the tie and that 


Owing, 


this comparatively upward movement of the rail is 
resisted by the entire weight of the train, it is, of 
course, obvious that the rail will be so moved only 
under excessive pressure, as in the passing of a truck 
or set of wheels having a slightly wider gage than 
normal. Immediately the pressure is released the 
weight of the train will tend to instantly restore the 
normal gage. 

The present invention is directed to a means for 
mounting railroad rails to permit their independent 
movement from each other while such movement is 
resisted by the weight of the vehicle traveling on the 
rails. The illustration as well as the detailed descrip- 
tion thereof is intended simply as an example of an 
ordinary form of the invention, and it is to be under- 
stood that the invention, being broadly directed as 
above expressed is not to be restricted to the form 


shown and described. 
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Figs. 1, 2, 3—Railway Tie. 
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As this is the drawing as it issued from the patent 
office the method of fastening the rail is not shown 
here but that is of minor consequence to the impor- 
It is suffice 
to say here that | have several methods which I con- 


tance of the other features of the patent. 


sider equal or superior to the present method. 

| claim my invention to possess these features which 
are among the aims of all those concerned in the care 
of tracks. 

1. A more permanent track as in the. case when 
concrete or steel is used as the tie material. 

2. Safety from spreading 

3. Enough springiness to prevent shearing as in 
the case when steel is used as tie material. 





World’s Tercentennial Exposition 

The Boston Herald published recently the first an- 
nouncement of the inception of a movement to com- 
memorate the three-hundredth anniversary of The 
Landing of the Pilgrims and the Founding of New 
England by a World's Tercentennial Exposition in 
Soston in 1920. 

“New England alone, of all parts of the Union, has 
never had its World’s Fair; and it is believed that the 
national and universal interest in the historic event 
which the Exposition will commemorate will command 
the enthusiastic approval and support of the Ameri- 
can people of all sections and of all classes, 

“This early announcement has been deemed neces- 
sary in order that the world shall know that the United 
States reserves the vear 1920 for a World’s Fair; and 
that Boston and New England will give the interven- 
ing years to plans and preparations for an exposition 
on a scale and magnitude commensurate with the im- 
portance of the event which was the birth of the Amer- 
ican nation.” 





Wood Preservation 

In recent years the importance of preserving timber 
from decay by the use of various antiseptics has been 
generally recognized in the United States. The value 
of properly seasoning timber before such treatment is 
not so generally known, though it is one of the most 
important features of the treatment. 

There are three main advantages to be derived from 
the proper seasoning of timber, namely: The increase 
in strength of the timber, the greater ease of injection 
of antiseptics for preserving the timber, and the sav- 
ing in freight charges due to the decreased weight. 

From thorough tests made by the Forest Service on 
various pieces of timber, it appears that thoroughly 
air-dry or seasoned timber has about double the 
strength of the green material. 
Operators of wood-preserving plants that antiseptics 
are not only difficult to inject into green wood, but 
that it is practically impossible to obtain a uniformly 
satisfactory treatment of such material at an economic 
cost, for the purpose of insuring a prolonged life. 


It is well known to all 








RAILWAY ENGINEERING AND MAINTENANCE OF WAY 103 


The last item would at first seem too trifling to be 
worthy of discussion, but from data obtained only re- 
cently it appears that western yellow pine lost 50 per 
cent of its green weight after three to five months sea- 
soning. This means a saving of 50 per cent of the 
freight charges and a corresponding saving in the 
handling of the timber, and is therefore a far too im- 
portant point to overlook. 


Considering these three points, it will be seen that 
there is not only a material saving in the seasoning of 
timber, but also a proportionate increase in the value 
of timber as a structural material. The seasoning of 
timber is never an expensive operation, even when 
done artificially. In the southern parts of the United 
States, a satisfactory degree of seasoning could be ob- 
tained by exposure of the timber to the air for a period 
of three to six months. In some of the northern states. 
however, a somewhat longer period is necessary to 
secure satisfactory results. 





Open Hearth Steel Rails 


A shipment of 1,300 gross tons of open hearth steel 
rails manufactured by the Bethlehem Steel Company 
arrived at Cristobal last week for the Panama railroad. 
The consignment is composed of 1,000 gross tons of 70- 
pound rails and 300 gross tons of 90-pound rails. The 
70-pound rails will be laid on the permanent line be- 
tween Colon and Gatun and between Corozal and Pan- 
ama. The old 70-pound rails now in use between these 
points will be used in construction work on the relo- 
cated line. The new 90-pound rails will be used on the 
sharp curves between Las Cascadas and Tabernilla to 
replace the 90-pound Bessemer steel rails that have 
been in use on these curves. Owing to the heavy traffic 
on this section of the railroad the 90-pound Bessemer 
rail has been worn out in from ten to twelve months. 
The chemicai composition of the open hearth rail is as 
follows: 


70-pound, 90-pound, 


Percent. Per cent. 
i Ca mene a eee 65 — .75 .70 — .80 
Phosphorus, shall not exceed .035— .04 035— .04 
Silicon, shall not exceed.... .20 — 20 — 
NEROIIOE ons cag ne 2495 8 Ba 80 —1.05 80 —1.05 


The uniformly high temperature of the climate on 
the Isthmus is especially favorable for the use of the 
high carbon rail and it will give excellent service on 
account of its hardness. 


The Panama Railroad Company has also ordered 
165 pairs of switch points, 600 sheared splice bars, 120 
rigid frogs, 103 spring rail frogs, 4 double spring frogs, 
and 2 manganese frogs, all to be of open hearth steel 


and to be used at various points where the heavy traf- 
fic demands it. It is expected that they will be deliv- 
ered on the Isthmus in the near future—May 5, 1909, 
The Canal Record. 








Rail Joints 
Editor, Railway Engineering: 

My experience has been limited almost altogether to 
the ordinary angle bar, although in the past year or 
two I have used some continuous joints, not long 
enough, however, to form a fair opinion of their merits. 

The ordinary angle bar is, I believe, a very satis- 
factory splice for the first few years of its service, its 
chief objections being when it becomes old and worn 
allowing too much play between the head and flange 
of rail. Also another objection to this type is that 
very frequently it breaks at the joint. 

We are at present using a six-bolt, 29-inch joint of 
this type for the heavier rail, and in my opinion this 
is a satisfactory length. 

Under average traffic and average alignment an or- 
dinary angle bar should, in my judgment, give good 
service for 10 years. 

The Continuous joint is, I believe, a much better 
joint and will give better service when it becomes old 
than the angle bar, although I can see no difference 
in the first two years. The superiority in the Con- 
tinuous joint lies in the base support. We are using 
a four-bolt, 22-inch joint of this type, but I would 
prefer a 24-inch joint. This joint should cause less 
wear on the rail by reason of the base support. 

We are using the Verona nut lock on all of our 
splices and I am inclined to think that this kind of a 
nut lock is as simple and satisfactory as can be had. 
Yours truly, 


Kentucky. Roadmaster. 





Trane NOTES. 

“Quality Telephone Cords” is the title of a carefully and 
completely illustrated bulletin (No. 47) just issued by the 
Kellogg Switchboard & Supply Co., Chicago, Ill. The illus- 
trations of the cords are very accurate and much above ordi- 
nary cuts of this. kind, being halftones made direct from the 
subject. Each grade and class of cords is given with care- 
ful description and price, arranged for the convenience of 
buyers. The bulletin also shows views of the machines on 
which the cords are made from the first step to the finished 
cord, which gives an idea of the size and completeness of 
equipment of the Kellogg factory. The bulletin will be sent 
to those interested upon request. 

George W. Jackson, Inc., has issued a very interesting 
booklet on the Jackson Patented Steel Forms for concrete 
construction. The illustrations are exceedingly good. 

The Traffic Service Bureau has moved its Chicago office 
to 316-319 Royal Insurance building, Chicago. The vice- 
president’s office wil be located in Washington, D. C., and 
Mr. W. B. Barr, now freight and passenger agent of the Chi- 
cago Terminal Transfer Railroad, will resign his position 
to take the vice-presidency. 

The Detroit Graphite Company, paint makers, are now lo- 
cated at 135 Broadway, New York, where larger quarters 
have been secured to meet the requirements of their eastern 
business. 

The Northwestern Expanded Metal Company, of which 
Mr. Ernest McCullough is chief engineer, has issued a very 
neat booklet containing “Beam and column data.” 

The Advance Advocate is now located in the Vanol build- 
ing, St. Louis, Mo. 
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The Williams Boltless Rail Joint Manufacturing Company, 
Chicago, printed a very clever card illustrating their boltless 
rail joint. 

The Gisholt Machine Company, Madison, Wis., recently 
issued a new circular on their 36-inch boring mill for finish- 
ing locomotive eccentrics. 

Surerus & Greenhill, tool makers and engineers, are now 
located at 267-269 E. Division St., Chicago. 

Circular 1502, issued by the Westinghouse Electric & Manu- 
facturing Company, contains much valuable information on 
alternating current distribution, covering transformers, light- 
ning arresters, insulators, cross arms, etc. Considerable space 
is devoted to underground and overhead construction ap- 
plicable to congested and scattered districts. There is also 
given information on potential regulating systems. The cir- 
cular contains 52 pages of information of value to any cen- 
tral station man or any other connected in any way with the 
distribution of power by alternating current lines. 

What might be called a pocket edition general catalogue 
has just been gotten out by the Joseph Dixon Crucible Com- 
pany, of Jersey City, N. J. This lists their principal products, 
such as crucibles, facings, lubricating graphite, greases, pen- 
cils, protective plant, etc., giving brief descriptions and prices. 
Ii is of value to the purchasing agent, engineer, contractor, 
superintendent, and any one, in fact, who uses or specifies 
graphite in any form. The booklet is of commercial en- 
velop size, and will conveniently go in the pocket or desk 
pigeonhole. It is substantially bound in tough cover stock, 
and attractively printed. If you want a copy address the 
Dixon company at their home office and mention this pub- 
lication. 

The Watson-Stillman Company has just introduced a new 
reversed cylinder forcing press, which should prove a handy 
tool for pressing bearings and for miscellaneous work. As will 
be seen from illustration, a crane bracket and beam extending 
from one end enables the operator to swing a heavy piece of 
work onto bracket shelves extending out from each side of the 
bottom platen. These shelves, 30 inches long by 12 inches 
wide, are detachable, can be lifted off on jobs where they 
would be in the way, and are sufficiently strong to support 
any work that will go into the machine. They will be ap- 
preciated by those who have had to push castings or parts 
into place on the ordinary small platen. 

The improvement in the business of the Westinghouse Ma- 
chine Company’s shops at East Pittsburg, which has been 
noticeable for several months, continues in the most encour- 
aging degree. Since the first of April quite a number of 
orders for steam turbines, steam engines and gas engines 
have been booked, and the record for the first two weeks 
of this month shows a considerable increase over the same 
period of March. With the anticipated closing of quite a 
number of contracts for which negotiations are now pending, 
the indications are that the April business will make an ex- 
cellent showing. Among the contracts particularly worth 
mentioning which the company has lately received is an 
order from the City Electric Company, of San Francisco, 
for a 15,000-horsepower steam turbine. This will be the most 
powerful steam turbine installed west of the Mississippi, its 
power capacity being about equal to ten of the largest size 
express railway locomotives. The company has already 
installed three Westinghouse steam turbines of a smaller 
size. The East Pittsburg shops are also turning out at 
present on order from the City of Detroit a 5,000-horsepower 
steam turbine, and another of the same size is going .to 
Nichols Copper Company, of Laurel Hill, Long Island, while 
the Saginaw & Flint Railway Company, of Michigan, has 
contracted for an 1,150-horsepower turbine and the Alaska 
Treadwell Gold Mining Company, of San Francisco, - has 
ordered two 1,000-horsepower machines of the same type. 
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Protection 





If you could increase 
the service of the paint 
on your bridges, viaducts 
and other steel struc- 
tures, wouldn’t it mean 
thousands of dollars 
saved to your company? 


DIXON’S 
Silica-Graphite 
PAINT 


has been cutting main- 
tenance costs for the last 
forty-five years. The 
secret of service that 
DIXON’S PAINT gives 
isdue to the inert pig- 
ments that are practi- 
cally indestructible. 


Write for free booklet 
Philosophy of Protective Paint 


Joseph Dixon 
Crucible Co. 


JERSEY CITY, N. J. 











ELLIS PATENT 
BUMPING POST 


Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 


} positions. 


" | Mechanical Mig. 


Co., 


CHICAGO, ILL. 
































» RAWHIDE rimos 
wav petit KING PIN 


and solve your Gear Trouble. We make them 
any style, just as you and the circumstances 
will permit. 


The different ordinary formations are shown 
in our new modern catalog (though you may 
require a ‘‘Special Construction’’), which will 
be sent you. Just say ‘‘Modern Machinery.” 


“Grant’s Treatise on Gears,”’ the reliable theo- 
retical and practical work on ‘the subject, $1.00. 


ORO. B. GRANT. PHILADELPHIA \ GEAR y WORKS, Inc., Philadelphia 
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MANUFACTURERS OF 
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Jobbing Promptly Attended to 
612 E. FRONT ST., BET. PIKE AND BUTLER 
CINCINNATI, OHIO 
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When writing to 
Advertisers 
Please mention the 


RAILWAY 
ENGINEERING 





“The ‘Alton’ is today the best railroad 
physically in the state of Illinois; the ser- 
vice it renders is far ahead of most of the 
railroads in the state: it has been made 20 
per cent better for two-thirds of its orig- 

1 cost; it is a perfect physical proper- 
ty, wisely managed and run in the way to 
€ ve the people the best possible service. 

ou may quote me in this respect.”’ 
The rd-Herald, Chicago. 
Perfect Passenger Service between Chicago— 
St. Louis—Kansas City—Peoria—Springfield. 


W. L. ROSS, GEO. J. CHARLTON, 
Vice-President General Passenger Agent 
Chicago, Ill. 
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g j } Over 
= 50,000 
miles 


CONTINUOUS JOINT in use WEBER JOINT Steel WOLHAUPTER JOINT 















Rolled 
from 


Best Quality 















Catalogs at Agencies 


The Rai | J Ol nt Com pa ny Baltimore, Md. San Francisco, Cal. 


Boston, Mass. Seattle, Wash. 
GENERAL OFFICES: Chicago, III. St. Paul, Minn. 
i Denver, Colo. St. Louis, Mo. 
29 West 34th Street, New York City Pittsburg, Pa. Troy, N. Y. 
Makers of Base Supported Rail Joints for Standard and Special Rail Sections, London, Eng. Montreal, Can. 
also Girder, Step or Comprenains, and Insulating Rail Joints, protected by pat- HIGHEST AW. ARDS Paris, 1900: 
ents in United States and Foreign countries. Buffalo, 1901: St. Louis, 1904. 








Pictures of Early 
Railroading 








Four Interesting Subjects in B f 
Colored Engravings by E. L. HENRY 
also 
MEZZOTINTS in color by KING and 
CHARLES BIRD 





SEND FOR CATALOGUE 


C.KLACKNER 


7 W. 28th ST., NEW YORK 























The Indianapolis Switch & Frog Co., Springfield, Ohio, manufacturers of only 
High-Grade Track Work; in use wherever highest efficiency is required; highest in quailty, 
design and efficiency. Frogs, Switches, Crossings and General Track Accessories. 
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upward. 














50 Church St, NEW YORK CITY 


PORTABLE HYDRAULIC JACK 


The Jack shown in this cut is a special Hydraulic Jack 
patented by us for use in round house, machine shop and 
car barn service and is made in all tonnages from 20 ton 
The wheels are so arranged that when the 
jack is in use the wheels do not interfere with the base 
of the jack. The Jack can be easily moved from place 
to place by tilting the jack backward till the wheels touch 
the ground and it can then be moved in any direction. 
It requires only one man to move any of the jacks of this 
type from one place to another and it can be done 
quicker and without injury to the tool than any means of 
transportation. 


Write for Special Circular. 


WATSON-STILLMAN CO. 


CHICAGO OFFICE, 453 Rookery 






















WALTERS’ 


BALLAST PLACING DEVICE 


Patented March 21, 1905 


Has been placed in service on eleven trunk lines 
and eight smaller railroads since April ist. 


MG. pian ballast removed from end of ties to be raised, 
track jacked up and device in position to receive ballast 
for placing under tie. 





We will guar- 
antee that ev- 
erv narticle of 
ballast will re- 
main under tie 
and that ma- 
chine will 
work in any 


; ‘ f kind of ballast. 










Oe corre A 


= Ee ees Oh 





Order 
Samples 


Satisfac tion 
guaranteed or 
money refund- 

d. 


Fic. 2--Showing pan removed, ballast under tie, and cleaner 
ready to be withdrawn. 


Refereave: 
Any Bank 
in the 
Gity. 


WALTERS & OKELL 


Ft. Madison, lowa 

















TRAUTWINE’S 





Civil Engineer’s 
POCKET 
BOOK 






























$5.00 


























John Wiley 
& Sons 

43 East Nineteenth St. 
NEW YORK 
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RAILWAY ENGINEERING 


BOOHK-SELLING DEPARTMENT 


Any of the following books will be sent by mail, postage paid, upon receipt of the price. When ordering more than one 


copy state whether to be sent by express. 


RAILWAY ENGINEERING. 


Cash should be sent with order. Remit by postal or express money 
order or by bank draft on Chicago or New York. 


510 Security Building 
CHICAGO, ILL. 








TRACK AND ROADBED LOCA- A Manual of Land Surveying 


TION, 
CONSTRUCTION. 

Street Railway Roadbed by Ma- 

son D. Pratt and C. A. Al- 
den 

The Railroad Spiral by Wm. H. 

Searles 


ee ay 


ee ey 


Notes on Electric Railway 
Economics and Preliminary 
<*>, "aati by W. C. Got- 
shal 


ee | 


The Transition Curve by C. 
L. Crandall 
Handbook for Street Railroad 
Location by John P. Brooks. 
Standard Turnouts on Ameri- 
can Railroads by F. A. Smith 
Railway Locations in Victoria, 
Australia, by D. M. Fraser.. 
Maintenance of Way Standards 


| OE ee roe 
Engineering. Preliminaries for 
an Interurban Electric Rail- 
way by Ernest Gonzenbach.. 
Practical Switch Work by D. 
H. Lovell 
The Economic Theory of the 
Location of Railways by Ar- 
thur M. Wellington 
Railroad Construction by Wal- 
ter TOTS WEDD sco .si00%0 v0.00 
Field Practice of Railway Lo- 
cation by Willard Beahan.... 
The Field Practice of Laying 
out Circular Curves for Rail- 
roads by J. C. Trautwine.... 
The Trackman’s Helper by J. 
Kindelan 
Railway Right of Way Survey- 
ing by Albert I. Frye...... 
Economics of Road Construc- 
tion by Hi. P Gitlete.. <<<... 
Railway Surveys and Resurveys 
DY Tl Gg sci sian es 
Surveying Manual; A Manual 
of Field and Office Methods 
by Pence and Ketchum...... 
The Railway Transition Spiral 
by Prof. A. N. Talbot........ 
Topographical Record and 
Sketch Book for Use with 
Transit and Stadia by D. L. 
Turner 
Railway k 
Work by E. E. R. Tratman... 
Road Making and Maintenance 
by C. Herschel and E. 
NOPE 45 .saucuoeataetessnemes 
Maintenance of Way Standards 
on American Railways by F. 
A. Smith 
Rules for Railway Location and 
Construction of the Northern 
Pacific Railway Co. by E. H. 


ee 


ee 


re 


DICHIONEY sc.xa%:00 ce epae aise 
Notes on Track by W. M. 
see ARS PISS eee ae 
Construction American Rail- 


way, Development, Manage- 
ment, and Appliances 


eeeeese 


MAINTENANCE AND 


2.00 


1.50 
1.50 
1.00 

29 
1.5 


1.00 
1.00 


5.00 
5.00 
3.00 


2.50 
1.50 


1.50 


DY FP HOdwMAN asics cis ccew es 
Specifications for Track Laying 
by W. Katte 
Railroad Location Surveys and 
Estimates by F. Laves....... 


Ce ee 


2.50 


Part'2. Graphic Statics .... 
Part 3. Bridge Design 
Part 4. Higher Structures .. 


0 The Design of Steel Mill Build- 


3.00 


BRIDGES, BUILDINGS, STRUC- 


TURAL WORK. 


American Railway Bridges and 
Buildings by Walter G. Berg.. 
Specifications for Steel Bridges 
Dy J. As Te. Waddell c5:s:003 
Bridge and Structural Design 
by Thomas W. Chase........ 
Properties of Steel Sections by 
GUN C POBMPIES xo s5-0ies wioceravs 
The Design of Simple Roof- 
Trusses in Wood and Steel by 
Malverd A. Howe 
The Fireproofing of Steel Build- 
ings by Joseph K. Frietag... 
The Designing of Draw-Spans 
by Charles H. Wright....... 
Buildings and Structures of 
American Railroads by W. 
G. Berg 
A Treatise on the Theory of 
the Construction of Bridges 
and Roofs by Prof. De Vol- 
son Wood 
Compound Riveted Girders as 
Applied in Buildings by Wm. 
H. Birkmire 
The Planning and Construction 
of High Office-Buildings by 
Wan. HH. Birkmites.....005.. 
A Course on the Stresses in 
Bridges and Roof Trusses, 
Arched Ribs, and Suspension 
Bridges by Wm. H. Burr.... 
American Railroad Bridges by 
Theodore Cooper 
The Design and Construction of 
Metallic Bridges by W 
Burr 
A Treatise on Wooden Trestle 
Bridges by Wolcott C. Foster 
Practical Treatise on the Con- 
struction of Iron Highway 
Bridges by A. P. Boller...... 
Types and Details of Bridge 
Construction by F. W. Skinner. 
First vol. $3.00; second vol.... 
Tables for Roof Framing by G. 
BD) UMBKAD® % aisietsicislelscomsmiareveieias 
Mathematical and Graphical 
Roof Framing by G. D. In- 
skip: 
Vol. 1. Text, cloth, 160 p. 
Vol. 2. Tables of Reduction 
and Squares from Zero to 
150 feet by 8ths and to 120 
PRCEEDY NOUNS: 62 5.6:5)5.610.04 00'500.0 
A_Text-Book on Roofs and 
Bridges by Mansfield Merri- 
man and Henry S. Jacobv: 
Part 1. Stresses in Simple 
MIPUREES: -2/5:ciaininls s'sieiawiewwcin’n'sie’s 


oe 


Ce 


ee ey 


2.50 


1.25 


3.00 


5.00 


2.00 


2.00 


3.50 


3.50 


2.00 


5.00 
5.00 


2.00 


4.00 
3.00 


1.00 


1.00 


ings and the Calculation of 
Stresses in Framed Struc- 
tures by M. S. Ketchum .... 
General Specifications for High 
Roofs and Buildings by Chas. 
EB. Fowler Qpaper) ...<0 650: 
General Specifications for High- 
way Bridges by E. Thacher. 
Mill Building Construction by 
GSA VORGM: 1c Sess sieesieats 
Graphics for Engineers. Archi- 
tects, Builders by Chas. E. 
Greene: 
Part 1. 
Part 3. Arches 
Iron and Stone 
Tables and Diagrams for Calcu- 
lating the Strength of Beams 
and Columns by Benj. E. 
Winslow 
Practical Treatise on Founda- 
fions by W. M. Patten...... 
Thames River Bridge by A. P. 
Boller 
Theory aud Practice in the De- 
signing of Mode-n Framed 
Structures by O. W. Bryan.. 
Graphic Method by Influence 
Lines for Bridge and Roof 
Computations by W. H. Burr 
Inspection of Materials and 
Workmanship Employed in 
Construction by A. T. Byrne. 
Ordinary Foundations, Includ- 
ing the Cofferdam Process for 
Piers, with numerous exam- 
ples of Actual Work by C. 
E. Fowler 
Bridge Trusses by C. E. Greene 
Structural Mechanic by C. E. 
Greene 
Treatise on Arches by M. A. 


cer eee ey ee eee ee eS 


Roof Trusses .... 
in Wood, 


J. B. Johnson 
Permanent Fortifications by D. 
H. Mahan 
Strength of Materials 
Merriman 
Graphic Statics with Applica- 
tions to Trusses, Beams and 
Arches by J. Sondericker.... 
Pocket-book for Bridge Engi- 
neers: De Pontibus by J. A. 
Waddell 
Specifications for Steel Railroad 
Bridges and Structures by A. 
W. Buel 
General Specifications for Foun- 
dations and Substructures of 
Highway and Electric Rail- 
way Bridges by T. Cooper... 
Specifications for Steel Highway 
Bridges by T. Cooper....... 
General Specifications for Steel 
Roofs and Buildings by C. E. 
Fowler 


ee ey 


Cr 


wearer ereereeseserenee 


1.25 
2.50 


2.00 
5.00 
5.00 


10.00 
3.00 
3.00 


3.50 
2.50 


2.50 
4.00 
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BOOK DEPARTMENT (Continued) 

















EARTHWORK AND MASONRY 


AND ITS COST. 
Specifications for Grading and 
Masonry for Railway Beds by 
WMS ERECO 8 5.5 acetate wee aclersins 
Table of Cubic Yards by S. B. 
ISILON! ofesorete's.orecoareg ater de Ravers 
Retaining-Walls for [arth by 
Malverd A. Howe:.........<.. 
Earthwork and Its Cust by Hal- 
bert Powers Gillette......... 
A Treatise on Masonry Con- 
struction by Ira O. Baker.... 
A Method of Calculating the Cu- 
bic Contents of Excavations 
and Embankments by the Aid 
of Diagrams by J. C. Traut- 
WIG) ue ro heen ens Cees 
Prismoidal Formulae and Earth- 
work by Thomas U. Taylor.. 
Earth and Rock Excavation by 
Cs REGUNE accor ee ieee oe 
Tables for Calculating the Cu- 
bic Contents of Excavations 
and Embankments by John R. 
Hudson 


ee a 


Tunneling, Explosive Com- 
pounds, and Rock Drills by 
EP. S, -OOMRES? nc ok ona 


Rock Excavation by Halbert 
' Powers Gillette 
Tunneling by C. Prelini, 
ditions by C. S. Hill 
Ordinary Foundations by 
Charles Evan Fowler 


Cr 


Railroad Curves and _ Earth- 
work by C. F. Allen... os. 
Modern Stone-Cutting and Ma- 
sonry by J. S. Siebert....... 
Improvements of Rivers by B. 
i. DHOMAD (3 cititecre cee oieae 
Design and _ Construction 
Dams by E. Wegmann 
Treatise on Roads and Pave- 
ments by I, O.: Baker. ...:<. 
Highway Construction by A. T. 
SVEN suse cwesia scmicocdincnes 
City Roads and’ Pavements 
Suited to Cities of Moderate 
Size by W. P. Judson...... 
Earth Dams by Burr Bussell... 
Earthwork Tables by 
FRONGERROH . i Kc sires sens eae 


3.00 
3.00 


1.50 


1.00 


VENTILATION, HEATING, SEW- 


ERAGE. 

The Heating and Ventilation of 
Buildings by R. C. Carpen- 
ter 

Tables and Diagrams for Mak 
ing Estimates for Sewerage 
Work by S. M. Swaab 

British Sewerage Works by M. 
N. Baker } 

Ventilation and Heating by John 
S. Billings 

Electric Heating by E. J. Hous- 
ton and A. E. Kennelly...... 

American Plumbing Practice by 

Cleaning and Sewerage of Cit- 
ies by Prof. R. Baumeister.... 

Dimensions of Pipes, Fittings 
and Valves by W. D. Brown- 


by William S. Monroe....... 
Sewerage Work Analyses by C. 
Fowler 


eee emer eee ser er eeeee 


4.00 


50 
2.00 
4.00 


1.00 
2.50 


2.00 


ELECTRICITY, 
MOTORS. 


The Induction Motor by B. A. 
Behrend 
The Induction Motor; Its The- 
ory and Design by Boy de 
We ROG. oc oc cone we cuyaxe 
Power Distribution for Electric 
Railways by Louis _Bell..... 
Electric Power Transmission by 
WOWIS: FROM < a/v asocaccctrnete ee 
Long Distance Electric Power 
Transmission by R. W.Hutch- 
WNSOR: Gs. eke adclacescoences 
Electricity One Hundred Years 
Ago and To-day by E..J. 
FROUSIOM 6.05: ncnnganeainades 
Electric Transmission of Water 
Power by Alton D. Adams.. 
Electric-Dynamic Machinery by 
E. J. Houston and A. E. Ken- 
nelly 
High Tension Power Transmis- 
sion b 
Berlin-Zossen Electric Railway 
Tests of 1903 by Louis Bell.. 
Recent Types of Dynamo-Elec- 
tric Machinery by Edwin J. 
Houston and A. E. Kennelly 
Electrical Engineering Leaflets, 
Containing the Underlying 
Principles of Electricity and 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly. In 
three grades as follows: 
Elementary Grade 
Intermediate Grade 
Advanced Grade 
Practical Calculation of Dyna- 
mo-Electric Machines by A. 
E. Wiener 
Original Papers on Dynamo- 
Machinery and Allied Sub- 
jects by John Hopkinson .... 
The Electric Motor by Edwin J. 
Houston and A. E. Kennelly 
Alternating Electric Currents 
by E. J. Houston and A. E. 
Kennelly 
The Theory and Calculation of 
Alterating Current Phenom- 
ena by Charles Proteus Stein- 
metz 
The Art of Illumination by 
Louis Bell 
Electric Are Lighting by Ed- 
win J. Houston and A. E. 
Kennelly 
Electric Lighting Specifications 
by E. A. Merrill 
Electric Incandescent Lighting 
by Edwin J. Houston and A. 
E. Kennelly 
Modern Electric Railway Mo- 
tors by George T. Hancheft. 
The Universal Wiring Computer 
by Carl Hering... << ..-...50% 
Electricity and Magnetism by 
C. P. Steinmetz 
Shop and Road Testing of Dy- 
namos and Motors by E. C. 
Parham and J. C. Shedd.... 
Spangenberg’s Steam and Elec- 
trical Engineering by Messrs. 
E. Spangenberg, A. Uhl, and 
Be We Peete? vas aod cs os eees 
Storage-Battery Engineering by 
Lamar Lyndon 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly..... 
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Alternating Current Wiring and - 


DYNAMOS, 


1.50 


2.50 
2.50 
4.00 


1.00 


3.00 


2.50 
3.00 
3.00 


4.00 


1.00 


Distribution by William Leroy 
po See eer ce ee 
Experiments with Alternate 
Currents of High Potential 
and High Frequency by Ni- 
HONS RGGI ao wscove cckecenwacs 
Alternating Current Transform- 
eri byil. G. Baum: i 5... 9: 
Static Electricity by Hobart 
EBON ae ae ae MaAleenwexaes 
Diagram of Electrical Connec- 
tions by Cecile P. Poole...... 
Designs for Small Dynamos and 
Motors by Cecile P. Poole.. 
Dynamo Design; Its Theory 
and Practice by A. Press.... 
Lecture Notes on the Theory 
of Electrical Measurements by 
A. W. Anthony 
Practical Management of Dyna- 
mos and Motors by F. M. 
Crocker and S. S. Wheeler... 
The Dynamo, Its Theory, De- 
sign and Manufacture by C. 
C. Hawkins and F. Wallis... 
Alternating Currents and Alter- 
nating Machines by D. C. 


VAQNSOMS ou cacao easens 
Transformers for Single and 
Multiphase Currents by G. 
1 Ue ie bic a eae 
Management of Dynamos by 


G. W. Paterson 
Electric Motor Construction 
for Amateurs by C. D. Park- 
hurst 
Electric Railway Motors by N. 
. Per: 
Alternating Current Engineer- 
ing Practically Treated by E. 
B. Raymond 
Alternating Current Machines 
by Sheldon and Mason...... 
Dynamo Electric Machinery by 
Samuel Sheidon 
Dynamos and Electric Motors 
Ed Trevert 
Electric Bells and All About 
Them by S. R. Bottone...... 
The Engineering and Electric 


ee 


Traction Pocket-book by 
Pithigl: DAWGOR 6 5 615s eccclsw 
Electrical Engineers’ Pocket- 


Book by Horatio Foster.... 
The Application of Electricity 
to Railway Working by W. 
E. Langdon 


ee 
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2.00 
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1.00 


1.00 


3.00 


3.50 


1.75 
1.50 


1.00 
1.00 
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50 
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5.00 
5.00 


5.00 


TELEPHONY AND TELEGRA- 
PHY. 


Telephony by A. V. Abbott.... 
Vol. 1. The Location of Cen- 
tral Offices 
Vol. 2. The Construction of 
Underground Conduits .... 
Vol. 3. The Cable Plant.... 
Vol. 4. Construction of Aer- 
ial Lines 
Vol. 5. The Substation .... 
Vol. 6. Switchboards and the 
Central Office 
Wireless Telegraphy by A. 
Frederick Collins 
Electric Telegraphy by Edwin 
J. Houston and A. E. Ken 
nelly 
American Telephone Practice 
by Kempster B. Miller...... 
Synchronous and Other Mul- 
tiple Telegraphs by Albert 
Cushing Crehore 
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RELIABLE 


@ That is the kind of dispatching system railroad 











men value. 

@ That the Kellogg train dispatching by telephone 
system can be de- 
pended upon is 
best proved by the 
work it is doing 
today on some of 
the best known 





railroads. 


@ If you are inter- 
ested send for our 
train dispatching bul- 
letin No. 37-I. 

@ Every inquiry re- 
ceives prompt and 
careful attention. 





Open View-- Notice Simplicity 







‘ a F 4 4 
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Branch Offices 


KANSAS CITY SAN FRANCISCO WINNIPEG, CAN. 
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The German-American Car 


Manufacturers 


STEEL TANK CARS 














¥ 000 


GERMAN’ AMERICAN 


TARR 'LINE 4000 


General Offices 
American Trust Building, Chicago 
Plants at 


Warren, Ohio, and East Chicago, Indiana 











Railway Engineering 
One Year--One Dollar 


| 

















The “Wells Light” 


is the 


ii. Standard 


with al! 


FE Railroads 


Contractors 













in use in the United States 
and Canada. 


17,00 


For acc idents at night, for night construction, 
ltis “*Always Ready.” Unaffected by weather. 
Made in sizes. 800, 2,000 to 4,000 candle 
power from kerosene oil. 


The “Wells Light” 


(Registered Title) Wallwork & Wells’ Patents 


Since its adoption for tire expanding, has met 
with urhounded success, having already 
been auupted by a number of roads. 


The Wells Light Manufacturing Company 
@DWARD ROBINSON, Sole Proprietor 46 Washington St., New York 
CHICAGO AGENTS, CRERAR, ADAMS & CO, 





[ 








CLARK’S PERFECT - 


SAND DRIER 





No. 1 Dries About 10 Tons a Day * 
No. 2 Dries About 5 Tons a Day 


PARKHURST & WILKINSON CO. 


Iron, Steel and Railway Supplies 
CHICAGO, ILL. 
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RICHARD DUDGEGN 


Inbentor, Patentee and Original 
Manufacturer of the 


— Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


NEW YORK 


RICHARD DUDGEON, - 








The Indianapolis Switch & Frog Co. 
SPRINGFIELD, OHIO 
Switch Stands 
Crossings 
Frogs 
a Switches 

Derails 
Etc. 


Especially designed 
and adapted to meet 


For 
Steam and 
Electric 
Railways requiremen ts of 


HIGH-SPEED ects TRAFFIC RAILWAYS 


Catalog ue upon request. 





poser Time Checks} 


No other system has proved 

so simple, so inexpensive to} 
install and so satisfactory in} 

\ operation as The Timef’ 
_/\Check System. F 


Our pamphlet “Time Checks 

and Their Use” is well worth | 
the three minutes necessary | 
for a reading. F 





American Raiiway Supply Company] 


24 Park Place, NEW YORK 
Address Dept. L. i 











Patterson Blocks 


ARE THE BEST 








All Sheaves Bushed. 

All Hooks made 

from Staybolt Iron 

and flattened. Also 
Extra Heavy Oil’ 
Well Blocks. 


WRITE FOR PRICES 














W. W. Patterson Gompany 


56 Water Street PITTSBURG 





CAREY'S 
Cement Roofing 


The Oldest and Most Durable Composition Roofing on the 
Market. In use on all classes of. railroad buildings 
throughout the United States. 
Carey’s Asphalt Roofing Paints 
For Tin, Iron, Steel, Felt and Composition 
Roofs; Bridges, Stacks, Boiler Fronts, etc. 
Carey’s Freight Car Roofing 
2-ply, 3-ply and Burlap Center. 


The PHILIP CAREY COMPANY 


Sole Distributers. General Offices, CINCINNATI, 0. 




















JACKSON SHOVEL & TOOL CO. | 


—Manufacturers of— 


Track Shovels and’ 


Locomotive Scoops 
MONTPELIER, INDIANA 


Send for Our Catalogue. 











